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MEMORY ICs FUNCTION GUIDE 


1. INTRODUCTION 
1.1 Dynamic RAM 


KM41C256-7 KM41C256-8 KM41C0256-10 


256K x 1 


256K bit 


KM41C257-7 KM410257-8 KM410257-10 


| 
| 


KM41C258-8 KM41C0258-10 


KM41C258-7 


KM41C464-7 KM410464-8 KM41C0464-10 


KM41C466-7 KM41C466-8 KM41C466-10 


1M bit KM41C1000C-6 


KM41C1000CL-6 


KM41C1000C-7 KM41C1000C-8 


KM41C1000CL-7 KM41C1000CL-8 


KM41C1000CSL-6 KM41C1000CSL-7 KM41C1000CSL-8 


KM41C1001C-6 KM41C01001C-7 KM41C01001C-8 


KM4101002C-6 KM4101002C-7 KM41C1002C-8 


256K x 4 KM44C256C-6 


KM44C256CL-6 


KM44C256C-7 KM44C256C-8 


KM44C256CL-7 KM44C256CL-8 


KM44C256CSL-8 


KM44C256CSL-6 KM44C256CSL-7 


KM44C266C-6 KM44C266C-7_ k KM44C266C-8 


KM44C258C-6 KM44C258C-7 KM44C258C-8 


KM44C268C-6 KM44C268C-7 KM44C268C-8 
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KM41C4000B-7 FF KM41C4000B-8 


KM41C4000BL-6 KM41C4000BL-7 KM41C4000BL-8 


KM41C4000BSL-6 KM41C4000BSL-7 KM41C4000BSL-8 


+ 
* 
* 


KM41V4000B-7 KM41V4000B-8 KM41V4000B-10 


* 
+ 
+ 


KM41V4000BL-7 KM41V4000BL-8 KM41V4000BL-10 


+ 
+ 


‘ 


+ 


KM41V4000BLL-7 KM41V4000BLL-8 KM41V4000BLL-10 


KM41C4001B-6 KM41C4001B-7 KM41C4001B-8 


KM41C4002B-6 KM4104002B-7 KM4104002B-8 


;} IMx4 KM44C1000B-6 KM44C1000B-7 KM44C1000B-8 


KM44C1000BL-6 KM44C1000BL-7 KM44C1000BL-8 


KM44C1000BSL-6 KM44C1000BSL-7 KM44C1000BSL-8 


* 
+ 
+ 


KM44V1000B-7 KM44V1000B-8 KM44V1000B-10 


* 
+ 
* 


KM44V1000BL-7 KM44V1000BL-8 KM44V1000BL-10 


* 
* 


+ 


KM44V1000BLL-7 KM44V1000BLL-8 KM44V1000BLL-10 


KM44C1002B-6 KM44C1002B-7 KM44C01002B-8 


KM44C1010B-6 KM44C1010B-7 KM44C1010B-8 


KM44C1012B-6 KM44C1012B-7 KM44C1012B-8 


KM44C1003B-6 KM44C1003B-7 KM44C1003B-8 
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~_KM48C512A-6 


512K x8 KM48C512A-7 KM48C512A-8 


KM48C512AL-6 KM48C512AL-7 KM48C512AL-8 


KM48C512ALL-6 KM48C512ALL-7 KM48C512ALL-8 


* 
* 


KM48V512A-7 KM48V512A-8 


+ 


+ 


KM48V512AL-7 KM48V512AL-8 


KM48V512ALL-7 KM48V512ALL-8 


512K x9 KM49C512A-6 KM49C512A-7 KM49C512A-8 


KM49C512AL-6 KM49C512AL-7 KM49C512AL-8 


KM49C512ALL-6 KM49C512ALL-7 KM49C512ALL-8 


+ 
* 


KM49V256A-7 KM49V256A-8 


* 
* 


KM49V256AL-7 KM49V256AL-8 


* 
* 


KM49V256ALL-7 KM49V256ALL-8 


256K x 16 KM416C256A-6 KM416C256A-7 KM416C256A-8 


KM416C256AL-6 KM416C256AL-7 KM416C256AL-8 


KM416C256ALL-6 KM416C256ALL-7 KM416C256ALL-8 


KM416C157A-6 KM416C157A-7 KM416C157A-8 


KM416C157AL-6 KM416C157AL-7 KM416C157AL-8 


KM416C157ALL-6 KM416C157ALL-7 KM416C157ALL-8 


+ 
+ 


KM416V256A-7 KM416V256A-8 


+ 
+ 


KM416V256AL-7 KM416V256AL-8 


* 
* 


KM416V256ALL-7 KM416V256ALL-8 
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MEMORY ICs 


KM418C256A-7 KM418C256A-8 


~ CMOS aM bit | 256K x 18 KM418C256A-6 


KM418C256AL-6 KM418C256AL-7 KM418C256AL-8 


KM418C256ALL-6 KM418C256ALL-7 KM418C256ALL-8 


+ 
* 


_ KM418V256A-7 KM418V256A-8 


* 


— 
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KM418V256AL-7 KM418V256AL-8 


+ 


KM418V256ALL-7 KM418V256ALL-8 


KM41C16000-6 KM41C16000-7 | KM41C16000-8 


KM41C16000L-6 KM41C16000L-7 KM41C016000L-8 


KM41C16100-6 KM41C016100-7 KM41016100-8 


KM41C16100L-6 KM41C16100L-7 KM41C016100L-8 


KM41016001-6 KM41016001-7 KM41C016001-8 


KM41016101-6 KM41C16101-7 KM41C016101-8 


KM41016002-6 KM41016002-7 KM41C016002-8 


KM41C16102-6 | KM41C16102-7 KM41C16102-8 | 


4M x4 ~ KM44C4000-6 KM44C4000-7 KM44C4000-8 


KM44C4000L-6 KM44C4000L-7 KM44C4000L-8 | 


KM44C4100-6 KM44C4100-7 KM44C4100-8 


KM44C41000L-6 KM44C4000L-7 KM44C41000L-8 


KM44C4002-6 KM44C4002-7 KM44C4002-8 


KM44C04102-6 KM44C4102-7 KM44C04102-8 
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KM416C1000LL-7 KM416C1000LL-8 KM416C1000LL-10 


+ 
* 
+ 


KM416C1200-7 KM416C1200-8 KM416C1200-10 


* 
* 


* 


KM416C1200L-7 KM416C1200L-8 KM416C1200L-10 


* 
* 
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KM44C4010-6 KM44C4010-7 KM44C4010-8 
KM44C4110-6 KM44C4110-7 KM44C4110-8 —s |: 
KM44C4012-6 KM44C4012-7 KM44C4012-8 
KM4404112-6 KM44C4112-7 KM44C4112-8 
* * * 
KM48C2000-6 KM48C2000-7 KM48C2000-8 
* * * 
KM48C2000L-6 KM48C2000L-7 KM48C2000L-8 
* * * 
KM48C2000LL-6 KM48C2000LL-7 KM48C2000LL-8 
* * * 
KM48C2100-6 KM48C2100-7 KM48C2100-8 
* * * 
KM48C2100L-6 KM48C2100L-7 KM48C2100L-8 
* * * 
KM48C2100LL-6 KM48C2100LL-7 KM48C2100LL-8 
* * * 
1Mx 16 KM416C1000-7 KM416C1000-8 KM416C1000-10 
* * * 
KM416C1000L-7 KM416C1000L-8 KM416C1000L-10 


KM416C1200LL-7 KM416C1200LL-8 KM416C1200LL-10 


* + New Product 
{ : Preliminary Product 
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1.2 Dynamic RAM Module 


oe 
ramen 
remsszasooveves |} —anmeancviove7] 


512K x 36 KMM536512C/CG-7 KMM536512C/CG-8 KMM536512C/CG-10 
KMM536512CH-6 ~ KMM536512CH-7 KMM536512CH-8 


512x 40 KMM540512C/CG-6 KMM540512C/CG-7 KMM540512C/CG-8 
KMM540512CM-6 _ KMM540512CM-7 KMM540512CM-8 


KMM581000C-6 | KMM581000C-7 KMM581000C-8 
KMM591000C-6 KMM591000C-7 KMM591000C-8 


_ KMM581000BN-6 KMM581000BN-7 KMM581000BN-8 
KMM581020BN-6 KMM581020BN-7 KMM581020BN-8 _ 


KMM591000BN-6 KMMS591000BN-7 KMM591000BN-8 
: KMM591020BN-6 KMM591020BN-7 KMM591020BN-8 


1Mx32 KMM5321000BV-6 KMM5321000BV-7 KMM5321000BV-8 


ELECTRONICS 


MEMORY ICs FUNCTION GUIDE 


1M x 36 KMM5361000B/BG-6 KMM5361000B/BG-7 KMM5361000B/BG-8 


KMM5361000BV/BVG-6 KMM5361000BV/BVG-7 KMM5361000BV/BVG-8 
KMM5361 000B2/B2G-6 KMM5361000B2/B2G-7 KMM5361000B2/B2G-8 


KMM53610003B/BG-6 


KMM53610003B/BG-7 KMM53610003B/BG-8 


1M x 40 KMM5401000B/BG-6 KMM5401000B/BG-7 KMM5401000B/BG-8 


KMM5401000BM-6 KMM5401000BNM-7 KMM5401 000BM-8 


2M x 32 KMM5322000BV/BVG-6 KMM5322000BV/BVG-7 KMM5322000BV/BVG-8 


2M x 36 KMM5362000B/BG-6 KMM5362000B/BG-7 KMM5362000B/BG-8 


KMM5362000BH-6 KMM5362000BH-7 KMM5362000BH-8 


KMM5362000B2/B2G-6 KMM5362000B2/B2G-7 KMM5362000B2/B2G-8 


KMM5362003B/BG-6 KMM5362003B/BG-7 KMM5362003B/BG-8 


2M x 40 KMM5402000B/BG-6 KMM5402000B/BG-7 KMM5402000B/BG-8 


KMM5402000BM-6 KMM5402000BN-7 KMM5402000BM-8 


4Mx8 KMM584000B/BP-6 KMM584000B/BP-7 KMM584000B/BP-8 


KMM584020B-6 KMM584020B-7 KMM584020B-8 


4M x9 KMM594000B-6 KMM594000B-7 KMM594000B-8 


KMM594020B-6 KMM594020B-7 KMM594020B-8 


4M x 36 KMM5364000B/BG-6 KMM5364000B/BG-7 KMM5364000B/BG-8 
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256K x 32 KMM532256W/WG-6 KMM532256W/WG-7 KMM532256W/WG-8 


| 256K x 36 KMM536256W/WG-6 KMM536256W/WG-8 


KMM536256W/WG-7 


512K x 32 KMM532512W/WG-6 KMM532512W/WG-7 KMM532512W/WG-8 


512 x 36 


16M Base 4Mx8s 


4M x9 


KMM536512W/WG-6 KMM536512W/WG-7 KMM536512W/WG-8 


KMM584100N-6 KMM584100N-7 KMM584100N-8 


KMM594100N-6 KMM594100N-7 KMM594100N-8 


4M x 32 KMM5324000V/V G-6 KMM5324000V/VG-7 KM M5324000V/VG-8 


KMM5324100V/VG-6 KMM53241 0OV/VG-7 KMM5324100V/VG-8 


4M x 36 KMM5364100/G-6 KMM5364100/G-7 KMM5364100/G-8 


KMM5364000H-6 KMM5364000H-7 KMM5364000H-8 


KMM5364100H-6 KMM5364100H-7 KMM53641 00H-8 


4M x 40 KMM5404000/G-6 KMM5404000/G-7 KMM5404000/G-8 


KMM5404100/G-6 KMM5404100/G-7 KMM5404100/G-8 


8M x 32 | KMMS5328000V/VG-6 KMM5328000V/VG-7 KMM5328000V/VG-8 


KMM5328100V/VG-6 KMM5328100V/VG-7 KMM5328100V/VG-8 


8M x 36 KMM5368100G-6 KMM5368100G-7 KMM5368100G-8 


KMM5368000H/HG-6 KMM5368000H/HG-7 KMM5368000H/HG-8 


KMM5368100H/HG-6 KMM5368100H/HG-7 KMM5368100H/HG-8 
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KMM5816000T-8 


remo || xamse;so00T- ramsereooore 
KMM5816100T-6 KMM5816100T-7 KMM5816100T-8 


16M x9 KMM5916000T-6 KMM5916000T-7 KMM5916000T-8 
| KMM5916100T-6 | | KMM5916100T-7 KMM5916100T-8 
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1.3 Video RAM 


CMOS 256K bit 


512K bit 


64K x4 . KM424C64-10 KM424C64-12 


“64K x8 KM428C64-7 KM428C64-8 KM428C64-10 


256K x 4 KM424C256-8 KM424C256-10 


KM424C256A-6 KM424C256A-7 KM424C256A-8 


KM424C257-6 KM424C257-7 KM424C257-8 


128K x8 KM428C 128-6 KM428C128-7 KM428C 128-8 


256K x 8 KM428C256-6 KM428C256-7 


KM428C256-8 


KM428C257-6 KM428C257-7_ | KM428C257-8 


KM428C258-6 KM428C258-7 KM428C258-8 


—- 
— 
— 
—- 


—- 
—- 


256K x 16 KM4216C256-6 KM4216C256-7 KM4216C256-8 


—- 
— 
—- 
— 


256K x 32 KM4232C256-6 KM4232C256-7 


—- 
—- 


KM4232C256-8 


tt Under Development 
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1.4 Static RAM 
Low Power SRAM 


CMOS KM6264BL-7/7L KM6264BL-10/10L KM6264BL-12/12L 


256K |-j 32K x 8 KM62256BL-7/7L KM62256BL-8/8L KM62256BL-10/10L KM62256BL-12/12L 
KM62256BLI-7 KM62256BLI-10 


Industril Temp Range Operation 


KM62256BL-12V 
Wide Voltage Operation 


KM62256CL-5/5L 


KM62256CL-8/8L KM62256CL-10/10L 
* * * * 
512K || 64K x 8 KM68512L-5/5L KM68512L-7/7L KM68512L-8/8L KM68512L-10/10L 


128K x8 KM681000L-7/7L KM681000L-8/8L KM681000L-10/10L KM681000L-12/12L 
KM681000AL-7/7L KM681000AL-8/8L KM681000AL-10/10L || KM681000AL-12/12L 
KM681000ALI-7/7L KM681000ALI-10/10L 


Industril Temp Range Operation 
KM681000AL-12V 
Wide Voltage Operation 


KM681000BL-5/5L KM681000BL-7/7L KM681000BL-8/8L LPs OOOBL-10/10L 
KM68V1000BL-5/5L KM68V1000BL-7/7L KM68V1000BL-8/8L Tea OOOBL-10/10L 


Low Voltage Operation 


* * * * 
aM 12Kx8 KM684000L-5/5L KM684000L-7/7L KM684000L-8/8L KM684000L-10/10L 
KM68V4000L-7/7L KM68V4000L-8/8L ler 10/10L rE 12/12L 


Low Voltage Operation 
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Pseudo SRAM 


KM658128/L-12/12L 
KM658128/LD-12/12L 


128K x 8 KM658128/L-8/8L 


KM658128/LD-8/8L 


KM658128/L-10/10L 
KM658128/LD-10/10L 


* New Product 
} Preliminary 
tf Under Development 


High Speed SRAM 


CMOS KM6465B/BL-15 KM6465B/BL-20 KM6465B/BL-25 
KM6466B/BL-15 KM6466B/BL-20 KM6466B/BL-25 


KM6865B/BL-15 KM6865B/BL-20 KM6865B/BL-25 
o56k Leakx4at4 KM64258B-15 KM64258B-20 KM64258B-25 
TT TT 


+7 (With OE) 
tT tT tT 


KM64V258C-15 KM64V258C-20 KM64V258C-25 


(Low Voltage Operation With OE) 


KM64259B-15 KM64259B-20 KM64259B-25 


(Sep. I/O High-Z) 


KM64260B-15 KM64260B-20 KM64260B-25 


(Sep. I/O Low-Z) 
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32K x8 KM68257B-15 KM68257B-20 KM68257B-25 
KM68257BL-15 KM68257BL-20 KM68257BL-25 


Tf (Data Retention Mode) 


tT tT 
TT tT tT 


{ (Low Voltage Operation ) 


t 
KM68V257-20 KM68V257-25 KM68V257-30 
_ fe Voltage Operation ) 
512K KM616513-15 KM616513-17 KM616513-20 KM616513-25 
x (Revolutionary) 
KM616V513-17 KM616V513-20 KM616V513-25 


(Revolutionary, Low Voltage Operation ) 


CMOS SM KM611001-20 KM611001-25 KM611001-35 


KM641001-17 KM641001-20 KM641001-25 KM641001-35 
KM641003-15 KM641003-17 KM641003-20 


+ — (Revolutionary, With OE 


KM641005-20 KM641005- 25 KM641005-35 


Sep. 1/0) 


KM681001-20 KM681001-25 KM681001-35 
KM681002-15 KM68" 002-17 KM681002-20 


eon 


KM6161002- 15 KM6161002-17 KM6161002-20 


(Revolutionary) 


4M KM644002-15 KM644002-20 KM644002-20 


(Revolutionary) 


KM684002-15 KM684002-20 KM684002-25 


(Revolutionary) 


256K x 16 KM6164002-20 KM6164002-25 KM6164002-30 


(Revolutionary) 
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BiCMOS SRAM 


t i t 
BICMOS | 256K KM64B258A-8 KM64B258A-10 KM64B258A-12 
TTL I/O 


(With OE) 


t t 
KM64B261A-6 KM64B261A-7 KM64B261A-8 


oe With ae 


KM68B257A-8 KM68B257A-10 KM68B257A-12 
KM68B261A-6 KM68B261A-7 KM68B261A-8 


(Revolutionary) 


t i t 
32K x9 KM69B257A-8 KM69B257A-10 KM69B257A-12 
* * * * 
am | 256K x 4 KM64B1003-8 KM64B1003-10 KM64B1003-12 KM64B1003-15 


(Revolutionary, With OE) 


* * * * 
128K x 8 KM68B1002-8 KM68B1002-10 KM68B1002-12 KM68B1002-15 


(Revolutionary) 


Specialty SRAM 


* * 
CACHE fj 288K |~] 32K x 9 KM79C86-14 KM79C86-19 KM79C86-24 


Y aaa Burst ele 


512K KM718B513-8 KM718B513-9 KM718B513-12 
KM718BV513-8 KM718BV513-9 KM718BV513-12 


(Low Voltage saan 
64K x 18 KM718BV86-8 KM718BV86-9 KM718BV86-12 
(Low Voltage Operation) 


ASSP 206K x 4 KM741006-10 KM741006-12 KM741006-15 


(Synchronous) (Revolutionary, Sep. oe 


KM791001-12 KM791001-15 KM791001-20 


tT | 
64K x 18 KM718BV1003-6 KM718BV1003-8 KM718BV1003-10 
(Low Voltage Operation) 


* —: New Product 
+ : Preliminary Product 
tf : Under Development 


CAMS 
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24 


MEMORY ICs FUNCTION GUIDE 


1.5 EEPROM 
*Serial EEPROM 


Mos aMGaCOmn ewsacosen | —{ _xweocosaon 
KM93C07/I KM93C07G/I KM93C07GD/I 


1K bit 64x16 KM93C46/V/| KM93C46G/VG/I_ | KM93C46GD/VGD/ 
* 


128 x8 KM28i01 


* 
128x 16 KM93C56/V/I KM93C56G/VG/I KM93C56GD/VGD/I 
“| —KM93CS56/! KM93CS56G/l KM93CS56GD/I 


18x16) | __*| Kmg93c57/V/I KM93C57G/VG/I KM93C57GD/VGD/I 


* 
256 x 16 KM93C66/V/I KM93C66G/VG/| KM93C66GD/VGD/| 
* 
KM93CS66/| KM93CS66G/| KM93CS66GD/I 
* 


KM93C67/V/I KM93C67G/VGII KM93C67GD/VGD/I 
* 


*Parallel EEPROM 


* . 
CMOS 16K bit KM28C16/J-15 KM28C16/J/I-20 KM28C16/u/I-25 
“1 KM28C17/J-15 KM28C17/J/I-20 KM28C17/J/l-25 


64K bit *! KM28C64A/J/I-12 KM28C64A/J/I-15 


256K bit 32K x 8 KM28C256/J/I-15 


<= " 


ELECTRONICS 


MEMORY ICs === 2 ~—~—_ FUNCTION GUIDE 


*Flash Memory 


~ CMOS ~ 128K x8 ’ KM29C010/J/T-09 KM29C010/J/T-10 ~ KM29C010/J/T-12 | 
16M bit | | amxe | KM29N16000J/T/TR 


t 
t 


* * 


: New Product 
{ : Preliminary Product 
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1.6 Mask ROM 


Low Density 


256K bit 32K x8 KM23C256(G)-12 KM23C256(G)-15 KM23C256(G)-20 
512K bit 64K x 8 KM23C512(G)-12 KM23C512(G)-15 KM23C512(G)-20 


acs {ane [ace] ecacema | emicmmoe }[mnommonas 
* * * 
* * * 


ney KM23C2100-15 KM23C2100-20 KM23C2100-25 
* * * 
KM23C2100A-10 KM23C2100A-12 KM23C2100A-15 


| aM bit | 512Kx8 KM23C4000B(G)-12 KM23C4000B(G)-15 KM23C4000B(G)-20 
KM23C4000H(G)-10 KM23C4000H(G)-12 KM23C4000H(G)-15 
i i i 
KM23V4000B(G)-15 KM23V4000B(G)-20 KM23V4000B(G)-25 
KM23C40001B(G)-12 KM23C40001B(G)-15 KM23C40001B(G)-20 
KM23C4001H(G)-10 KM23C4001H(G)-12 KM23C4001H(G)-15 
t ft { 
KM23V4001B(G)-15 KM23V4001B(G)-20 KM23V4001B(G)-25 


ELECTRONICS 
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—«Y BtaKx 8) 11 Km2ac4100B(G/FP)-12 |] KM23C4100B(G/FP)-15 L] KM23C4100B(G/FP)-20 


KM23C4100H(FP)-10 KM23C4100H(FP)-12 KM23C4100H(FP)-15 


KM23C4200B(u)-12 + KM23C4200B(J)-15 KM23C4200B(J)-20 


: New Product 
+ : Under Development 


High Density 


KM23C8000A(G)-25 


| aM bit KM23C8000A(G)-15 KM23C8000A(G)-20 
. t & * *x 
KM23C8000B(G)-10 KM23C8000B(G)-12 KM23C8000B(G)-15 
t * | * 
KM23C8005B(G)-10 KM23C8005B(G)-12 KM23C8005B(G)-15 
t t i 
KM23V8000B(G)-15 KM23V8000B(G)-20 KM23V8000B(G)-25 
KM23C8001A(G)-12 KM23C8001A(G)-20 KM23C8001A(G)-20 
T * * 
KM23C8001B(G)-10 KM23C8001B(G)-12 KM23C8001B(G)-15 
t t : i 
CMOS KM23V8001B(G)-15 KM23V8001 B(G)-20 KM23V8001B(G)-25 


See KM23C8100A(G)-15 KM23C8100A(G)-20 KM23C8100A(G)-25 

T * * 
KM23C8100B(G)-10 KM23C8100B(G)-12 KM23C8100B(G)-15 

1] * * 
KM23C8105B(G)-10 KM23C8105B(G)-12 KM23C8105B(G)-15 

t i i 
KM23V8100B(G)-15 KM23V8100B(G)-20 KM23V8100B(G)-25 


* * * 
18M bit KM23C16100A-12 KM23C16100A-15 KM23C16100A-20 
j , f f 
KM23V16100A-20 KM23V16100A-25 KM23V16100A-30 
* * * 
KM23C016101A-12 KM23C16101A-15 KM23C16101A-20 
i f {i 
KM23V16101A-20 KM23V16101A-25 KM23V16101A-30 


2 


00 


«i 
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Se ce 
t t i 
nm 


* * * 

32M bit 2M x 16 KM23C32000-15 KM23C32000-20 KM23C32000-25 
* * * 

KM23C32005-15 KM23C32005-20 KM23C32005-25 


* * * 
pret KM23C32000G-15 KM23C32000G-20 KM23C32000G-25 
* * * 
KM23C32005G-15 KM23C32005G-20 KM23C32005G-25 


* —: New Product 
{ : Under Development 
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2. PRODUCT GUIDE 
2.1 Dynamic RAM 


256K bit 


1M bit 


a 


KM41C256P 
KM41C256J 
KM41C256Z 
KM41C257P 
KM41C257J 
KM41C257Z 
KM41C258P 
KM41C258J 
KM41C258Z 


KM41C464P 
KM410464J 
KM410464Z 
KM41C466P 
KM41C466J 
KM41C0466Z 


KM41C1000CP 
KM4101000CJ 
KM4101000CZ 
KM41C1000CV 
KM41C1000CVR 
KM4101000CT 
KM41C1000CTR 
KM41C1000CLP 
KM41C1000CLJ 
KM4101000CLZ 
KM41C1000CLV 
KM41C1000CLVR 
KM41C1000CLT 
KM41C1000CLTR 
KM4101000CSLP 
KM41C1000CSLJ 
KM4101000CSLZ 
KM41C1000CSLV 
KM41C1000CSLVR 
KM41C1000CSLT 
KM41C1000CSLTR 
KM41C1000CG 
KM41C1000CLG 
KM41C1000CSLG 
KM4101001CP 
KM41C01001CJ 
KM4101001CZ 
KM41C01001CV 
KM4101001CVR 
KM41C01001CT 
KM41C1001CTR 
KM41C01002CP 
KM4101002CJ 
KM4101002CZ 
KM4101002CV 


256K x 1 
256K x 1 
256K x 1 
256K x 1 
256K x 1 
256K x 1 
256K x 1 
256K x 1 
256K x 1 


ELECTRONICS 


70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 


70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 
70/80/100 


60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 


Fast Page 
Fast Page 
Fast Page 
Nibble Mode 
Nibble Mode 
Nibble Mode 
Static Column 
Static Column 
Static Column 


Fast Page 
Fast Page 
Fast Page 
Static Column 
Static Column 
Static Column 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Nibble Mode 
Nibble Mode 
Nibble Mode 
Nibble Mode 
Nibble Mode 
Nibble Mode 
Nibble Mode 
Static Column 
Static Column 
Static Column 
Static Column 


FUNCTION GUIDE 


16 Pin DIP 
18 Pin PLCC 
16 Pin ZIP 
16 Pin DIP 
18 Pin PLCC 
16 Pin ZIP 
16 Pin DIP 
18 Pin PLCC 
16 Pin ZIP 


18 Pin DIP 
18 Pin PLCC 
20 Pin ZIP 
18 Pin DIP 
18 Pin PLCC 
20 Pin ZIP 


18 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-|(Forward) 

20 Pin TSOP-|(Reverse) 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
18 Pin DIP | 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
18 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-I(Forward) 

20 Pin TSOP-|(Reverse) 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
18 Pin PLCC 

18 Pin PLCC 

18 Pin PLCC 

18 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 
20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
18 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 


20 Pin TSOP-|(Forward) 


MEMORY ICs FUNCTION GUIDE 


Dynamic RAM (Continued) 


1M bit KM41C1002CVR 1Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-I(Reverse) Now 
KM41C1002CT iMx1 60/70/80 CMOS Static Column 20 Pin TSOP-II(Forward) Now 
KM41C1002CTR 1iMx1 60/70/80 CMOS Static Column 20 Pin TSOP-II(Reverse) Now 
KM44C256CP 256K x4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C256CJ 256K x 4 60/70/80 CMOS _ | Fast Page 20 Pin SOJ Now 
KM44C256CZ 256K x 4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C256CV 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-1(Forward) Now 
KM44C256CVR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now 
KM44C256CT 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now 
KM44C256CTR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now 
KM44C256CLP 256K x 4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C256CLJ 256K x 4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C256CLZ 256K x 4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C256CLV 256K x4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now 
KM44C256CLVR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-1(Reverse) Now 
KM44C256CLT 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now 
KM44C256CLTR 256K x4 60/70/80 | CMOS Fast Page 20 Pin TSOP-II(Reverse) Now 
KM44C256CSLP 256K x 4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C256CSLJ 256K x4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C256CSLZ 256K x 4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C256CSLV 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-|(Forward) Now 
KM44C256CSLVR 256K x4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now 
KM44C256CSLT 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now 
KM44C256CSLTR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now 
KM44C266CP 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin DIP Now 
KM44C266CJ 256K x 4 60/70/80 CMOS _ | Fast Page with WPB 20 Pin SOJ Now 
KM44C266CZ O56K x 4 60/70/80 CMOS _ | Fast Page with WPB 20 Pin ZIP Now 
KM44C266CV 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-I(Forward) Now 
KM44C266CVR 256K x4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-I(Reverse) Now 
KM44C266CT 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-II(Forward) Now 
KM44C266CTR 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-II(Reverse) Now 
KM44C258CP 256K x 4 60/70/80 CMOS Static Column 20 Pin DIP Now 
KM44C258CJ 256K x4 60/70/80 CMOS Static Column 20 Pin SOJ Now 
KM44C258CZ 256K x4 60/70/80 CMOS Static Column 20 Pin ZIP Now 
KM44C258CV 256K x 4 60/70/80 CMOS Static Column 20 Pin TSOP-I(Forward) Now 
KM44C258CVR 256K x 4 60/70/80 CMOS Static Column 20 Pin TSOP-|(Reverse) Now 
KM44C258CT 256K x 4 60/70/80 CMOS Static Column 20 Pin TSOP-II(Forward) Now 
KM44C258CTR 256K x 4 60/70/80 CMOS Static Column 20 Pin TSOP-II(Reverse) Now 
KM44C268CP 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin DIP Now 
KM44C268CJ 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin SOJ Now 
KM44C268CZ 256K x4 60/70/80 CMOS Static Column with WPB | 20 Pin ZIP Now 
KM44C268CV 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-|(Forward) Now 
KM44C268CVR 256K x4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-I(Reverse) Now 
KM44C268CT 256K x4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-II(Forward) Now 
KM44C268CTR 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-II(Reverse) Now 


4M bit KM41C4000BP 60/70/80 Fast Page 20 Pin DIP 
KM41C4000BJ 60/70/80 Fast Page 20 Pin SOJ 
KM41C4000BZ 60/70/80 Fast Page 20 Pin ZIP 


KM41C4000BV 60/70/80 Fast Page 20 Pin TSOP-|(Forward) 
KM41C4000BVR 60/70/80 Fast Page 20 Pin TSOP-I(Reverse) 
KM41C4000BT 60/70/80 Fast Page 20 Pin TSOP-II(Forward) 
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Bymamic RAM (Continued) 


KM41C4000BTR 
KM41C4000BLP 
KM41C4000BLJ 
KM41C4000BLZ 
KM41C4000BLV 
KM41C4000BLVR 
KM41C4000BLT 
KM41C4000BLTR 
KM41C4000BSLP 
KM41C4000BSLJ 
KM41C4000BSLZ 
KM41C4000BSLV 


KM41C4000BSLVR | 


KM41C4000BSLT 
KM41C4000BSLTR 
KM41C4001BP 
KM41C4001BJ 
KM41C4001BZ 
KM41C4001BT 
KM41C4001BTR 
KM41C4001BV 
KM41C4001BVR 
KM41C4002BP 
KM41C4002BU 
KM41C4002BZ 
KM41C4002BT 
KM41C4002BTR 
KM41C4002BV 
KM41C4002BVR 
* KM41V4000BP 
* KM41V4000BJ 
* KM41V4000BZ 
* KM41V4000BT 
* KM41V4000BTR 
* KM41V4000BV 
* KM41V4000BVR 
* KM41V4000BLP 
* KM41V4000BLJ 
* KM41V4000BLZ 
* KM41V4000BLT 
* KM41V4000BLTR 
* KM41V4000BLV 
* KM41V4000BLVR 
* KM41V4000BLLP 
* KM41V4000BLLJ 
* KM41V4000BLLZ 
* KM41V4000BLLT 
* KM41V4000BTLLR 
* KM41V4000BLLV 
* KM41V4000BVLLR 
KM44C1000BP 
KM44C1000BJ 


SAMS Ue 


ELECTRONICS 


60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 


60/70/80. 


60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
60/70/80 
60/70/80 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 


Fast Page 


Fast Page 

Fast Page 

Fast Page 

Fast Page 
Nibble 

Nibble 

Nibble 

Nibble 

Nibble 

Nibble 

Nibble 

Static Column 
Static Column 
Static Column 
Static Column 
Static Column - 
Static Column 
Static Column 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page 

Fast Page 


20 Pin TSOP-II(Reverse) 
20 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 

20 Pin TSOP-II(Forward) 

20 Pin TSOP-II(Reverse) 

20 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-|(Forward) 

20 Pin TSOP-I(Reverse) 

20 Pin TSOP-II(Forward) 

20 Pin TSOP-II(Reverse) 

20 Pin DIP 


| 20 Pin SOU 


20 Pin ZIP . 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
20 Pin TSOP-I(Forward) 

20 Pin TSOP-|(Reverse) 

20 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-II(Forward) 


| 20 Pin TSOP-II(Reverse) 


20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 

20 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
20 Pin TSOP-I(Forward) 

20 Pin TSOP-|(Reverse) 

20 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 

20 Pin DIP 

20 Pin SOJ 

20 Pin ZIP 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 
20 Pin DIP 

20 Pin SOJ 


MEMORY ICs FUNCTION GUIDE 


Dynamic RAM (Continued) 


4M bit KM44C1000BZ 1Mx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C1000BT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now 
KM44C1000BTR IMx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now 
KM44C1000BV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now 
KM44C1000BVR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-|(Reverse) Now 
KM44C1000BLP 1Mx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C1000BLJ 1Mx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C1000BLZ 1Mx4 60/70/80 CMOS _ | Fast Page 20 Pin ZIP Now 
KM44C1000BLT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now 
KM44C1000BLTR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now 
KM44C1000BLV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-{(Forward) Now 
KM44C1000BLVR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-|(Reverse) Now 
KM44C1000BSLP 1Mx4 60/70/80 CMOS Fast Page 20 Pin DIP Now 
KM44C1000BSLJ 1Mx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now 
KM44C1000BSLZ 1Mx4 60/70/80 CMOS Fast Page 20 Pin ZIP Now 
KM44C1000BSLT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now 
KM44C1000BSLTR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now 
KM44C1000BSLV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now 
KM44C1000BSLVR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now 
KM44C1002BP 1Mx4 60/70/80 CMOS Static Column 20 Pin DIP Now 
KM44C1002BJ 1Mx4 60/70/80 CMOS Static Column 20 Pin SOJ Now 
KM44C1002BZ 1Mx4 60/70/80 CMOS _ | Static Column 20 Pin ZIP Now 
KM44C1002BT 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-II(Forward) Now 
KM44C1002BTR 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-II(Reverse) Now 
KM44C1002BV 1M x4 60/70/80 CMOS Static Column 20 Pin TSOP-1(Forward) Now 
KM44C1002BVR {Mx4 60/70/80 CMOS _ | Static Column 20 Pin TSOP-I(Reverse) Now 
KM44C1010BP 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin DIP Now 
KM44C1010BJ 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin SOJ Now 
KM44C1010BZ 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin ZIP Now 
KM44C1010BT 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-II(Forward) Now 
KM44C1010BTR 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-II(Reverse) Now 
KM44C1010BV 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-|(Forward) Now 
KM44C1010BVR 1M x4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-I(Reverse) Now 
KM44C1012BP 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin DIP Now 
KM44C1012BJ 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin SOJ Now 
KM44C1012BZ 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin ZIP Now 
KM44C1012BT 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-II(Forward) Now 
KM44C1012BTR 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-II(Reverse) Now 
KM44C1012BV 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-|(Forward) Now 
KM44C1012BVR 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-I(Reverse) Now 
* KM44V1000BP 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
* KM44V1000BJ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM44V1000BZ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM44V1000BT iMx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-II(Forward) Now 
* KM44V1000BTR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-II(Reverse) Now 
* KM44V1000BV 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-1(Forward) Now 
* KM44V1000BVR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Reverse) Now 
* KM44V1000BLP 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now 
* KM44V1000BLJ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now 
* KM44V1000BLZ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now 
* KM44V1000BLT 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-II(Forward) Now 
* KM44V1000BLTR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-II(Reverse) Now 
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Dynamic RAM (Continued) 


4M B/W 


* KM44V1000BLV 

* KM44V1000BLVR 
* KM44V1000BSLP 
* KM44V1000BSLJ 

* KM44V1000BSLZ 
* KM44V1000BSLT 
* KM44V1000BSLTR 
* KM44V1000BSLV 
* KM44V1000BSLVR 


KM48C512AJ 
KM48C512AZ 
KM48C512AT 
KM48C512ATR 
KM48C512ALJ 
KM48C512ALZ 
KM48C512ALT 
KM48C512ALTR 
KM48C512ALLJ 
KM48C512ALLZ 
KM48C512ALLT 
KM48C512ALLTR 

* KM48V512AJ 

* KM48V512AZ 

* KM48V512AT 

* KM48V512ATR 

* KM48V512ALJ 

* KM48V512ALZ 

* KM48V512ALT 

* KM48V512ALTR 

* KM48V512ALLJ 

* KM48V512ALLZ 

* KM48V512ALLT 

* KM48V512ALLTR 
KM49C512AJ 
KM49C512AZ 
KM49C512AT 
KM49C512ATR 
KM49C512ALJ 
KM49C512ALZ 
KM49C512ALT 
KM49C512ALTR 
KM49C512ALLJ 
KM49C512ALLZ 
KM49C512ALLT 
KM49C512ALLTR 

* KM49V512AJ 

* KM49V512AZ 

* KM49V512AT 

* KM49V512ATR 

* KM49V512ALJ 

* KM49V512ALZ 


512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 
512K x8 


. 512Kx8 


512K x8 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 


_ §12Kx9 


512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 
512K x9 


60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
70/80 
70/80 
70/80 
70/80 
70/80 
70/80 


Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 


- Fast Page(3.3V) 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 
Fast Page(3.3V) 


20 Pin TSOP-I(Forward) 

20 Pin TSOP-|(Reverse) 

20 Pin DIP 

20 Pin SOU 

20 Pin ZIP 

20 Pin TSOP-II(Forward) 
20 Pin TSOP-II(Reverse) 
20 Pin TSOP-I(Forward) 

20 Pin TSOP-I(Reverse) 


28 Pin SOU 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 


| 28 Pin ZIP 


28 Pin TSOP-II(Forward) 


- 28 Pin TSOP-Ii(Reverse) 


28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II (Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 

28 Pin TSOP-II(Forward) 
28 Pin TSOP-II(Reverse) 
28 Pin SOJ 

28 Pin ZIP 


all? 


ELECTRONICS 


34 


ei 


MEMORY ICs 


Dynamic RAM (Continued) 
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ELECTRONICS 


FUNCTION GUIDE 


* KM49V512ALT 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-II(Forward) Now 
* KM49V512ALTR 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-II(Reverse) Now 
* KM49V512ALLJ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now 
* KM49V512ALLZ 512Kx9 70/80 CMOS _| Fast Page(3.3V) 28 Pin ZIP Now 
* KM49V512ALLT 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-II(Forward) Now 
* KM49V512ALLTR 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-II(Reverse) Now 
KM416C256AJ 256K x 16 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM416C256AZ 256K x 16 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM416C256AT 256K x 16 60/70/80 CMOS _| Fast Page 40 Pin TSOP-II(Forward) Now 
KM416C256ATR 256K x 16 60/70/80 CMOS _ | Fast Page 40 Pin TSOP-II(Reverse) Now 
KM416C256ALJ 256K x16 60/70/80 CMOS _| Fast Page 40 Pin SOJ Now 
KM416C256ALZ 256K x 16 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM416C256ALT 256K x 16 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Forward) Now 
KM416C256ALTR | 256Kx16 60/70/80 CMOS _| Fast Page 40 Pin TSOP-II(Reverse) Now 
KM416C256ALLJ 256K x16 60/70/80 CMOS _| Fast Page 40 Pin SOJ Now 
KM416C256ALLZ | 256Kx16 60/70/80 CMOS _ | Fast Page 40 Pin ZIP Now 
KM416C256ALLT 256Kx 16 60/70/80 CMOS _| Fast Page 40 Pin TSOP-II(Forward) Now 
KM416C256ALLTR | 256Kx16 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Reverse) Now 
* KM416V256AJ 256K x16 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM416V256AZ 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM416V256AT 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Forward) Now 
* KM416V256ATR 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-Ii(Reverse) Now 
* KM416V256ALJ 256K x 16 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM416V256ALZ 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM416V256ALT 256K x16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Forward) Now 
* KM416V256ALTR 256K x 16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Reverse) Now 
* KM416V256ALLJ 256K x 16 70/80 CMOS _ | Fast Page(3.3V) 40 Pin SOJ Now 
* KM416V256ALLZ 256K x 16 70/80 CMOS __ | Fast Page(3.3V) 40 Pin ZIP Now 
* KM416V256ALLT 256K x16 70/80 CMOS _ | Fast Page(3.3V) 40 Pin TSOP-II(Forward) Now 
* KM416V256ALLTR | 256Kx16 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Reverse) Now 
KM418C256AJ 256K x18 60/70/80 CMOS _| Fast Page 40 Pin SOJ Now 
KM418C256AZ 256K x 18 60/70/80 CMOS _| Fast Page 40 Pin ZIP Now 
KM418C256AT 256K x 18 60/70/80 CMOS _| Fast Page 40 Pin TSOP-II(Forward) Now 
KM418C256ATR 256K x 18 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Reverse) Now 
KM418C256ALJ 256K x 18 60/70/80 CMOS _| FastPage 40 Pin SOJ Now 
KM418C256ALZ 256K x 18 60/70/80 CMOS _ | Fast Page 40 Pin ZIP Now 
KM418C256ALT 256K x 18 60/70/80 CMOS _ | Fast Page 40 Pin TSOP-II(Forward) Now 
KM418C256ALTR 256K x 18 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Reverse) Now 
KM418C256ALLJ 256K x 18 60/70/80 CMOS Fast Page 40 Pin SOJ Now 
KM418C256ALLZ | 9256Kx18 60/70/80 CMOS Fast Page 40 Pin ZIP Now 
KM418C256ALLT 256K x 18 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Forward) Now 
KM418C256ALLTR | 956Kx 18 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Reverse) Now 
* KM418V256AJ 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM418V256AZ 256K x 18 70/80 CMOS _| Fast Page(3.3V) 40 Pin ZIP Now 
* KM418V256AT 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Forward) Now 
* KM418V256ATR 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Reverse) Now 
* KM418V256ALJ 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now 
* KM418V256ALZ 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now 
* KM418V256ALT 256K x 18 70/80 CMOS _ | Fast Page(3.3V) 40 Pin TSOP-II(Forward) Now 
* KM418V256ALTR 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-II(Reverse) Now 
* KM418V256ALLJ 256K x 18 70/80 CMOS _ | Fast Page(3.3V) 40 Pin SOJ Now 
* KM418V256ALLZ 256K xX 18 70/80 CMOS _ | Fast Page(3.3V) 40 Pin ZIP Now 
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Dynamic RAM (Continued) 


* KM418V256ALLT 256K x 18 70/80 Fast Page(3.3V) 40 Pin TSOP-I\(Forward) 
* KM418V256ALLTR | 256Kx 18 70/80 | - Fast Page(3.3V) 40 Pin TSOP-II(Reverse) 
* KM416C157AJ 256K x 16 60/70/80 Fast Page(2WE) 40 Pin SOJ 
* KM416C157AZ 256Kx 16 60/70/80 Fast Page(2WE) 40 Pin ZIP 
* KM416C157AT 256K x 16 60/70/80 Fast Page(2WE) 40 Pin TSOP-II(Forward) 
* KM416C157ATR 256Kx 16 60/70/80 Fast Page(2WE) 40 Pin TSOP-II(Reverse) 
* KM416C157ALJ 256K x 16 60/70/80 Fast Page(2WE) 40 Pin SOJ 

256K x 16 60/70/80 Fast Page(2WE) 40 Pin ZIP 

256K x 16 60/70/80 Fast Page(2WE) 40 Pin TSOP-II(Forward) 
*KM416C157ALTR | 956Kx16 60/70/80 Fast Page(2WE) 40 Pin TSOP-II(Reverse) 
* KM416C157ALLJ 256K x 16 60/70/80 Fast Page(2WE) 40 Pin SOJ 
* KM416C157ALLZ | 956Kx16 60/70/80 Fast Page(2WE) 40 Pin ZIP 
* KM416C157ALLT 256K x 16 60/70/80 Fast Page(2WE) 40 Pin TSOP-II(Forward) 
* KM416C157ALLTR | 256Kx16 60/70/80 Fast Page(2WE) 40 Pin TSOP-II(Reverse) 


16M KM41C16000J 60/70/80 Fast Page 24 Pin SOJ 
KM41C16000T 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM41C16000TR 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM41C16000LJ ~ 60/70/80 Fast Page 24 Pin SOJ 
KM41C16000LT 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM41C16000LTR |. 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM41016100J 60/70/80 Fast Page 24 Pin SOJ 
KM41C16100T 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM41C16100TR 60/70/80 Fast Page 24 Pin TSOP-Ii(Reverse) 
KM41C016100LJ 60/70/80 Fast Page 24 Pin SOJ 
KM41C16100LT 60/70/80 Fast Page 24 Pin TSOP-Ii(Forward) 
KM41C16100LTR 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM41C16001J 60/70/80 Nibble 24 Pin SOJ 
KM41C16001T 60/70/80 Nibble 24 Pin TSOP-II(Forward) 
KM41C16001TR 60/70/80 Nibble 24 Pin TSOP-II(Reverse) 
KM41016101J 60/70/80 Nibble 24 Pin SOJ © 
KM41016101T 60/70/80 Nibble 24 Pin TSOP-II(Forward) 
KM41C16101TR 60/70/80 Nibble 24 Pin TSOP-II(Reverse) 
KM41C016002J 60/70/80 Static Column 24 Pin SOJ 
KM41016002T 60/70/80 Static Column 24 Pin TSOP-II(Forward) 
KM41C016002TR 60/70/80 Static Column 24 Pin TSOP-II(Reverse) 
KM41016102J 60/70/80 Static Column 24 Pin SOJ 
KM41C16102T 60/70/80 Static Column 24 Pin TSOP-II(Forward) 
KM41C016102TR 60/70/80 Static Column 24 Pin TSOP-II(Reverse) 
KM44C4000J 60/70/80 Fast Page 24 Pin SOJ 
KM44C4000T 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM44C4000TR 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM44C4000LJ 60/70/80 Fast Page 24 Pin SOJ 
KM44C4000LT 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM44C4000LTR 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM44C4100J 60/70/80 | Fast Page 24 Pin SOJ 
KM44C4100T 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM44C4100TR 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM44C4100LJ 60/70/80 Fast Page 24 Pin SOJ 
KM44C4100LT 4 60/70/80 Fast Page 24 Pin TSOP-II(Forward) 
KM44C4100LTR 60/70/80 Fast Page 24 Pin TSOP-II(Reverse) 
KM44C4002J 60/70/80 Static Column 24 Pin SOJ 
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Dynamic RAM (Continued) 


KM44C4002T 4Mx4 60/70/80 CMOS Static Column 24 Pin TSOP-II(Forward) Now 
KM44C4002TR 4Mx4 60/70/80 CMOS Static Column 24 Pin TSOP-II(Reverse) Now 
KM44C4102J 4M x4 60/70/80 CMOS _ | Static Column 24 Pin SOJ Now 
KM44C4102T 4Mx4 60/70/80 CMOS Static Column 24 Pin TSOP-II(Forward) Now 
KM44C4102TR 4Mx4 60/70/80 CMOS _ | Static Column 24 Pin TSOP-II(Reverse) Now 
KM44C4010J 4M x4 60/70/80 CMOS Static Column 24 Pin SOJ Now 
KM44C4010T 4Mx4 60/70/80 CMOS _ | Fast Page with WPB 24 Pin TSOP-II(Forward) Now 
KM44C4010TR 4M x4 60/70/80 CMOS Fast Page with WPB 24 Pin TSOP-II(Reverse) Now 
KM44C4110J 4Mx4 60/70/80 CMOS Fast Page with WPB 24 Pin SOJ Now 
KM44C4110T 4M x4 60/70/80 CMOS Fast Page with WPB 24 Pin TSOP-II(Forward) Now 
KM44C4110TR 4M x4 60/70/80 CMOS _ | Fast Page with WPB 24 Pin TSOP-II(Reverse) Now 
KM44C4012J 4M x4 60/70/80 CMOS Static Column with WPB | 24 Pin SOJ Now 
KM44C4012T 4M x4 60/70/80 CMOS Static Column with WPB | 24 Pin TSOP-II(Forward) Now 
KM44C4012TR 4M x4 60/70/80 CMOS Static Column with WPB | 24 Pin TSOP-II(Reverse) Now 
KM44C4112J 4M x4 60/70/80 CMOS Static Column with WPB | 24 Pin SOJ Now 
KM44C04112T 4M x4 60/70/80 CMOS Static Column with WPB | 24 Pin TSOP-II(Forward) Now 
KM44C4112TR 4M x4 60/70/80 CMOS Static Column with WPB | 24 Pin TSOP-II(Reverse) Now 


28 Pin SOJ 
28 Pin SOJ 
28 Pin SOJ 
28 Pin SOJ 
28 Pin SOJ 
28 Pin SOJ 
42 Pin SOJ 
42 Pin SOJ 
42 Pin SOJ 
42 Pin SOJ 
42 Pin SOJ 
42 Pin SOJ 


60/70/80 
60/70/80 
60/70/80 
60/70/80 


16M B/W | * KM48C2000J 
* KM48C2000LJ 
* KM48C2000LLJ 
* KM48C2100J 
* KM48C2100LJ 60/70/80 
* KM48C2100LLJ 60/70/80 
* KM416C1000J 70/80 
* KM416C1000LJ 70/80 
* KM416C1000LLJ 70/80 
* KM416C1200J 70/80 
* KM416C1200LJ 70/80 
* KM416C1200LLJ 1 70/80 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 


37 


Prinsunig 


ELECTRONICS 


MEMORY ICs 


FUNCTION GUIDE 


2.2 Dynamic RAM Module 


Based i aes PCB 
Component| Part Number Organization | Speed(ns) | Features Packages height(In) Remark 


| 1MDRAM | KMM58256CN 


Base 


4M DRAM 
Base 


16M DRAM 
Base 


a” 


LECTRONICS 


KMM59256CN 
KMM532256CV/CVG 
KMM536256C/CG 
KMM32512CV/CVG 
KMM536512C/CG 
KMM536512CH 
KMM540512C/CG' 
KMM540512CM 
KMM§81000C 
KMM591000C 


KMM581000BN 


KMM581020BN 
KMM591000BN 
KMM591020BN 
KMM5321000BV/BVG 
KMM5361000B/BG 
KMM5361000BV/BVG 
KMM5361000BH 
KMM5361000B2/B2G 
KMM531003B/BG 
KMM5401000B/BG 
KMM5401000BM 
KMM5322000BV/BVG 
KMM5362000B/BG 
KMM5362000BH 
KMM5362000B2/B2G 
KMM5362003B/BG 
KMM5402000B/BG 
KMM5402000BM 
KMM584000B 
KMM584020B 
KMM594000B 
KMM594020B 
KMM5364000B/BG 


KMM532256W/WG 
KMM536256W/WG 
KMM532512W/WG 
KMM536512W/WG 


KMM584100N 
KMM594100N 
KMM5324000V/VG/VP 
KMM5324100V/VG/VP 
KMM5364100/G 
KMM5364000H 
KMM5364100H 
KMM5404000/G 
KMM5404100/G 
KMM5328000V/VG/VP 


256K x8 
256K x 9 
256K x 32 
256K x 36 
512K x 32 


512K x 36 


512K x 36 

512K x 40 

512K x 40 
1Mx8 
1Mx9 


256K x 32 
256K x 36 
512K x32 
512K x 36 


60/70/80 
70/80 
60/70/80 
70/80 
60/70/80 
70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 


60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 


60/70/80 
60/70/80 
60/70/80 
60/70/80 


60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 
60/70/80 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 


Fast Page 
Fast Page 


Fast Page 


Fast Page 


Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 
Fast Page 


S, 30 Pin SIMM 
S, 30 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
S, 30 Pin SIMM 
S, 30 Pin SIMM 


S, 30 Pin SIMM 
S, 30 Pin SIMM 
S, 30 Pin SIMM 
S, 30 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 


S, 72 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 


S, 30 Pin SIMM 
S, 30 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
S, 72 Pin SIMM 
S, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
D, 72 Pin SIMM 
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2.2 Dynamic RAM Module (Continued) 


Based 


16M DRAM | KMM5328100V/VG/VP 8M x 32 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now 
Base KMM5368100G 8M X36 60/70/80 Fast Page D, 72 Pin SIMM 1375 Now 
KMM5368000H/HG 8M x 36 60/70/80 Fast Page D, 72 Pin SIMM 1250 Now 
KMM5368100H/HG 8M x 36 60/70/80 Fast Page D, 72 Pin SIMM 1250 Now 
KMM5816000T 16Mx8 60/70/80 Fast Page D, 30 Pin SIMM 900 Now 
KMM5816100T 16Mx8 60/70/80 Fast Page D. 30 Pin SIMM 900 Now 
KMM5916000T 16Mx9 60/70/80 Fast Page D, 30 Pin SIMM 900 Now 
KMM5916100T 16M x9 60/70/80 Fast Page D, 30 Pin SIMM 900 Now 

2.3 Static RAM 

*Low Power SRAM 


| Power Dissition _ Dissition 
Part Name Speed(ns) | Technology | Active Standby Package 
ae ta oat nee 
KMe264BUBL-L 70/100/120 cMos | 10050 | DPSDIPISOP 


256K KM62256BL/BL-L 70/85/100/120 70 100/20 | DIP/SDIP/SOP/TSOP 
KM62256BLI 70/100 70 50 DIP/SOP 
KM62256BL-V 120/240 15 20 DIP/SDIP/SOP/TSOP 


Tt KM62256CL/CL-L 55/70/80/100 DIP/SDIP/SOP/TSOP 
* KM68512L/L-L 55/70/85/100 CMOS = 100/20 DIP/SOP/TSOP rae 


KM681000L/L-L 128K x8 | 70/85/100/120 100/20 DIP/SOP/TSOP 
KM681000AL/AL-L 128K x 8 | 70/85/100/120 ; DIP/SOP/TSOP 
KM681000ALI/ALI-L 128K x 8 70 DIP/SOP 
KM681000AL-V 128K x 8 15 DIP/SOP/TSOP 
~ KM681000BL/BL-L 128K x8 | 59/70/85/100 : DIP/SOP/TSOP 
7 KM68V1000BL/BL-L | 128Kx8 | 70/85/100/120 DIP/SOP/TSOP 


* KM684000L/L-L 512Kx8 | 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP NOW 
T KM68V4000L/L-L 512Kx8 | 70/85/100/120) CMOS 40 90/10 DIP/SOP/TSOP 4Q,'93 


*: New Product f : Preliminary Product {ft : Under Development 


*Pseudo SRAM 


ical | Power Dissition _ 
Part Name Speed(ns) | Technology Standby Package Remark 
Max(mA) | Max(mA) 
aCe L/LD/LD-L | 128Kx8 | 80/100/120 CMOS 0 | 20. | oas| — psor | pPsor 


*: New Product f : Preliminary Product {ft : Under Development 
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*High Speed & Ultra High Speed SRAM 


Power | Power Dissiption _| 
Part Name Speed(ns) | Technology | Active | Standby Package 
Max(mA) | Max(mA) 


KM6465B/BL 15/20/25 CMOS 140 1/0.1 22 SDIP 
KM6466B/BL 15/20/25 CMOS 140 1/0.1 24 SDIP/SOJ 
KM6865B/BL 15/20/25 CMOS 140 1/0.1 28 SDIP/SOJ 


KM64258B 15/20/25 CMOS > 28 SDIP/SOJ 


tt KM64258C 15/20/25 CMOS 28 SOU 

tt KM64V258C 15/20/25 CMOS 28 SOU 

+ KM64B258A 8/10/12 BiCMOS 28 SOU 

+ KM64B261A 6/7/8 BiCMOS 28 SOU 
KM64259B 15/20/25 CMOS 28 SDIP/SOJ 
KM68260B 15/20/25 CMOS 28 SDIP/SOJ 
KM68257B 15/20/25 CMOS 28 SDIP/SOJ 
KM68257BL 15/20/25 CMOS 28 SDIP/SOJ 

+ KM68257C 15/20/25 CMOS 28 SOU 

tt KM68V257C 15/20/25 CMOS 28 SOU 

+ KM68B257A 8/10/12 BiCMOS 28 SOU 

t+ KM68B261A 6/7/8 BiCMOS 32 SOU 
KM68V257 20/25/30 CMOS 28 SDIP/SOJ 
KM69B257A 8/10/12 BiCMOS 32 SOU 


KM611001 {Mx 4 20/25/35 2 28 SDIP/SOJ 
KM641001 956Kx4| 17/20/25/35 2 28 SDIP/SOJ 

+ KM641003 256K x 4 15/17/20 2 32 SOU 

* KM64B1002 256Kx4| 8/10/12/15 10 28 SOJ 

* KM64B1003 956Kx4|  8/10/12/15 10 32 SOU 
KM641005 256K x 4 20/25/35 2 32 SDIP/SOJ © 
KM681001 128K x8 20/25/35 2 32 SDIP/SOJ 

+t KM681002 128K x8 15/17/20 2 32 SOU 

* KM68B1002 128Kxg| 8/10/12/15 10 32 SOU 

+ KM6161002 64Kx 16} 15/17/20 2 44 SOJ 


15/20/25 
15/20/25 
20/25/35 


~ KM644002 
+ KM684002 
T KM6164002 


*:New Product f : Preliminary Product ff : Under Development 
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Specialty SRAM 


| Power Dissition _| Dissition 

Part Name Speed(ns) | Technology | Active | Standby Package Remark 
ate Pel aa 

280K * + Kuraces 14/19/24  cMos 44 | mapice 


*: New Product jf : Preliminary Product ft : Under Development 


Synchronous SRAM 


| Power Dissition _| Dissition 
Part Name Speed(ns) | Technology | Active | Standby Package 
Max(mA) | Max(mA) 
* KM741006 56Kx4| 10/12.5/15 CMCS 190 36 SOJ e 
+ KM791001 128Kx9|  12.5/15/20 CMOS 200 32 SOJ e '93 


*:New Product _‘f{ _: Preliminary Product : Under Development 


2.4 Video RAM 


256K KM424C64 100/120 CMOS WE 24Pin DIP/ZIP Now | 
512K KM428C64 70/80/100 CMOS ME 40PIN SOJ Now 


KM424C256A O56K x4 60/70/80 CMOS 28Pin ZIP/SOJ 
KM424C257 OBBKX 4 60/70/80 28Pin ZIP/SOJ 
KM428C128 128K x8 60/70/80 40Pin SOJ/TSOP- | 


KM428C256 956K x8 60/70/80 E/F 40Pin SOJ/TSOP- I 
KM428V256 O5GK x8 70/80 E/F(3.3V) 40Pin SOJ/TSOP- | 
KM428C257 o56Kx 8 60/70/80 CMOS F/F 40Pin SOJ/TSOP- | 
KM428C258 O5BK x 8 60/70/80 | CMOS F/F 40Pin SOu/TSOP- | 


at | 1 KM4216C256 956K x 16 


* : New Product + : Under Development 


60/70/80 
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2.5 EEPROM 


KM93C06/G/GD/I 
KM93C07/G/GDI ) 


1K bit KM93C46/G/GD/| 


KM93C46V/VG/VGD/I 


KM28i01 


2k bit KM93C56/G/GD/| 


KM93C57/G/GD/I 


4K bit KM93C66/G/GD/| 


KM93C67/G/GD/I 


16K bit | KM28C16/J 
KM28C161/JI 
KM28C17/J 
KM28C17I/JI 
64K bit | KM28C64A/AJ 
KM28C64Al/Aul 
KM28C65A/AJ 
KM28C65AI/Aul 


KM28C64B/BJ 
KM28C64BIl/BuI 
KM28C65B/BJ 
KM28C65B1/Bul 
256K bit | KM28C256/J 
KM28C256I/JI 
KM28C256A/AJ 
KM28C256Al/Au! 


1M bit KM29C010/J/T 128K x8 100/120/150 | CMOS | 128B Page Mode, D-P, T-B 
KM29N8000J/T/TR 1Mx8 tR=5 4s CMOS 
trc = 100ns 


16M bit 


KM93C'$56/G/GD/| 
KM93C56V/VG/VGD/I 
KM93C57V/VG/VGD/I 
KM93CS66/G/GD/I 


KM93C66V/VG/VGD/I 
KM93C67V/VG/VGD/| 


KM29N16000J/T/TR 


16x16 
16x16 
6 


4x16 
64x 16 
128x8 


128 x 16 
128 x 16 
128 x 16/256 x 8 

128x16 
128 x 16/256 x 8 


256 x 16 
256 x 16 
256 x 16/512 x8 
256 x 16 
256 x 16/512 x8 


1MHz 
250KHz 
4.9145MHz 


150/200/250 
150/200/250 


150/200/250 . 


150/200/250 


120/150/200 
120/150/200 
120/150/200 
120/150/200 


90/120/150 
90/120/150 
90/120/150 
90/120/150 


150/200/250 
150/200/250 
90/120/150 
90/120/150 


tR= 5 us 


tRc = 80ns 


* B-P : Data-Polling, R/B : Ready/Busy, T-B : Toggle Bit 


1MHz CMOS | Ext.-timed 
{MHz CMOS | Self-timed 


Self-timed 
3.0V-Operation 
Intelligent feature 


CMOS | Auto Erase, Self-timed 


Data Protect 


CMOS | Select Organization 


3.0V Operation 
3.0V Operation 


Auto Erase, Self-timed 
Data Protect 

Select Organization 
3.0V Operation 

3.0V Operation 


32B Page Mode, D-P 
Industrial | 
32B Page Mode, D-P, R/B 
Industrial 


64B Page Mode, D-P, T-B 
Industrial 

64B Page Mode, D-P, T-B R-B 
Industrial 


64B Page Mode, D-P, T-B 
Industrial 

64B Page Mode, D-P, T-B, R-B 
Industrial 


64B Page Mode, D-P T-B 
Industrial 
64B Page Mode, D-P, T-B 
Industrial 


256B Page Mode 
4K Block Erase 


256B Page Mode 


Chip Erase 


8DIP/8SOP Now 
8DIP/8SOP Now 


8DIP/8SOP 
8DIP/8SOP 
8COP 


8DIP/8SOP 
8DIP/8SOP 
8DIP/8BSOP 
8DIP/8SOP 
8DIP/8SOP 


8DIP/8SOP 
8DIP/8SOP 
8DIP/8SOP 
8DIP/8SOP 
8DIP/8SOP 


24DIP/32PLCC 
24DIP/32PLCC 
28DIP/32PLCC 
28DIP/32PLCC 


28DIP/82PLCC 
28DIP/32PLCC 
28DIP/32PLCC 
28DIP/32PLCC 


28DIP/32PLCC 
28DIP/32PLCC 
28DIP/32PLCC 
28DIP/32PLCC 


28DIP/82PLCC 
28DIP/32PLCC 
28DIP/32PLCC 


28(24)SOJ 
44(40) TSOP 


28(24)SOU 
| 44(40)TSOP 


SAMs Una 
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2.6 MASK ROM 


256K KM23C256(G) 30K x8 120/150/200 | CMOS | Programmable CE & OE 28DIP(32SOP) Now 
512K KM23C512(G) 120/150/200 | CMOS | Programmable CE & OE 28DIP(32SOP) Now | 


KC23C1000 128K x8 120/150/200 | CMOS | Programmable CE 28DIP Now 
KM23C1001 198K x8 120/150/200 | CMOS | Programmable OE 28DIP Now 
KM23C1010(G) 128Kx8 120/150/200 | CMOS | Programmable CE & OE 32DIP(32SOP) Now 
KM23C1010J 128K x8 120/150/200 | CMOS | Programmable CE & OE 32PLCC Now 
KM23C1011(G) 128Kx8 120/150/200 | CMOS | Programmable OE 32DIP(32SOP) Now 
KM23C2000(G) 256K x8 150/200/250 Programmable OE 32DIP(32SOP) 
* KM23C2000A(G) 256Kx8 100/120/150 Programmable CE & OE 32DIP(32SOP) 
KM23C2001(G) 256K x8 150/200/250 Programmable OE 32DIP(32SOP) 
* KM23C2001A(G) 256K x8 100/120/150 Programmable OE 32DIP(32SOP) 
KM23C2100 256K x8 150/200/250 Programmable CE & OE 40DIP 
128K x16 Word/Byte Mode 
* KM23C2100A 256K x8 100/120/150 Programmable CE & OE 40DIP 
128K x16 Word/Byte Mode 
KM23C4000B(G) 512Kx8 120/150/200 Programmable CE & OE 32DIP(32SOP) 
KM23C4000H(G) 512Kx8 100/120/150 Programmable CE & OE 32DIP(32SOP) 
KM23V4000B(G) 512Kx8 150/200/250 Programmable CE & OE,3.0V/3.3V | 32DIP(32SOP) 
KM23C4001B(G) 512Kx8 120/150/200 Programmable OE 32DIP(32SOP) 
KM23C4001H(G) 512Kx8 100/120/150 Programmable OE 32DIP(32SOP) 
KM23V4001B(G) 512Kx8 150/200/250 Programmable OE,3.0V/3.3V 32DIP(32SOP) 
KM23C4100B(G/FP) 512K x68/ 120/150/200 Programmable CE & OE 40DIP(40SOP/ 
956K x 16 Word/Byte Mode 44QFP) 
KM23C4100H(FP) 512Kx8/ 100/120/150 Programmable CE & OE 40DIP(44QFP) 
956K x 16 Word/Byte Mode 
KM23V4100B(FP) 512K x 8/ 150/200/250 Programmable CE & OE 40DIP(44QFP) 
256K x 16 Word/Byte Mode,3.0V/3.3V 
KM23C4200B(J) 512K x8/ 120/150/200 Programmable CE & OE 40DIP(44PLCC) 
256K x 16 Word/Byte Mode 
KM23C8000A(G) 1Kx8 150/200/250 Programmable CE & OE 32DIP(32SOP) 
* KM23C8000B(G) 1Kx8 100/120/150 Programmable CE & OE 32DIP(32SOP) 
* KM23C8005B(G) 1Kx8 100/120/150 Programmable CE & OE 32DIP(32SOP) 
(tPa>50) Page Mode 
t KM23V8000B(G) 1Kx8 150/200/250 Programmable CE & OE 32DIP(32SOP) 
KM23C8001A(G) 1Kx8 150/200/250 Programmable OE 32DIP(32SOP) 
KM23C8001B(G) 1Kx8 100/120/150 Programmable OE 32DIP(32SOP) 
t KM23V8001B(G) 1Kx8 150/200/250 Programmable OE, 3.0V/3.3V 32DIP(32SOP) 
KM23C8100A(G) 1M x8/ 150/200/250 Programmable CE & OE 42DIP(44SOP) 
. 512Kx 16 Word/Byte Mode 
* KM23C8100B(G) 1Mx8/ 100/120/150 Programmable CE & OE 42DIP(44SOP) 
512Kx 16 Word/Byte Mode, Page Mode 
* KM23C8105B(G) 1Mx8/ 100/120/150 Programmable CE & OE 42DIP(44SOP) 
512Kx 16 (tpA>50) Word/Byte Mode 
t KM23V8100B(G) 1Mx8/ 150/200/250 Programmable CE & OE 42DIP(44SOP) 
512Kx 16 Word/Byte Mode, 3.0V/3.3V 


teu * KM23C16100A 120/150/200 | CMOS | Programmable CE & OE sep =| NOW 


* : New Product tT : Under Development 


<> 


ELECTRONICS 


MEMORY ICs FUNCTION GUIDE 


2.6 MASK ROM (Continued) 


KM23V16100A 
KM23C16101A 
KM23V16101A 
KM23C16000(G) 


KM23C16000A(G) _ 


KM23C16005A(G) 
KM23V16000A(G) 
KM23C32000 
KM23C32000G 


KM23C32005 


200/250/300 
120/150/200 
200/250/300 
150/200/250 


120/150/200 
120/150/200 


(tpa>50) 
200/250/300 


150/200/250 
150/200/250 


150/200/250 


Programmable CE & OE,3.0V/3.3V | 36DIP 


Programmable OE 
Programmable OE, 3.0V/3.3V 
Programmable CE & OE 
Word/Byte Mode 
Programmable CE & OE 
Word/Byte Mode 
Programmable CE&OE 
Word/Byte Mode, Page Mode 
Programmable CE & OE 
Word/Byte Mode, 3.0V/3.3V 


Programmable CE & OE 
Programmable CE & OE 
Word/Byte Mode 

Programmable CE & OE 


36DIP 
36DIP_- 

42DIP(44SOP) 
42DIP(44SOP) 
42DIP(44SOP) 


42DIP(44SOP) 


(tpa>70) Page Mode 
KM23C32005G 4 150/200/250 Programmable CE & OE 
(tPA>70) Word/Byte Mode 


*:New Product —_f : Under Development 
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3. CROSS REFERENCE GUIDE 
3.1 DRAM 


ety | Or | mote | somaing | tea | ac | rutou | nec | ow 
256k | xt TC51256 HM51256 |MB81256 | wpD4ies6 _ | MSM51C256 
1051257 MB81257 2 

HM51258 | MB81258 
F Page Kmaicasa | TC51464 HMso4es | MB81464 =| wpD4i4e4 | MSM41464 
S.Coumn | Kmarcass | rostas | Mpataes || 
mM | xt 
Nile | Ka1C1o01_| Tos11001 | HMS11001_| MBBICT001 | wPogatoot | MSME11001_| 

“4 
7 
Nibble 
Se fate [eee ae 
MSM514400 
wPos2a4oa | MSMS14402 
-xe__|FPage | kwaecsi2 | 70514800a | HM514800_ | MBB14800A__.PD4zagoo |_| 


16M KM41C16000 |TC5116100 | HMSi16100 | MB8116100 | ~ppaziei00 | = | 
Km44c4o00 | TC5116400 | HMS116400 | MB8116400 | wppacies00 | i 


xg | Page KM48C2000 | 7C5116800 | HM5116800 | MB8116800 | » PD4216800 
x16 | FPage KM416C1000 | TC5116160 | HM6116160 | MB8116160 | » PD4216160 
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512K x32 KMM532512 THM325120 
512Kx32_—_—*|_: KMM536512 


512K x 40 KMM540512 ~ 
1Mx8(2C KMM581000AN 
KMM591000AN 


KMM5362000 
KMM5401000 
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3.3 Video RAM 
= 64K x4 ae Sen MT42C4064 xm _—- laatues 
st 


512K | Minimum | gaikxe | KMM28064 


Minimum | 2956Kx4 | KM424C256 pf — pa — 
KM424C256A TC524256A HM534251A | SMJ44C250 
TC524256B 
TC524257 


‘och I TC528126A 
1M TC528126B 

Extended | 956Kx4 | KM424C257 TC524258A =| wPD42274 
TC524258B HM534253A 


1o8Kxg | KM428C128 TC528128A 
105281288 HM538123A 
a Extended | osexxg | KM428C256 | MT42C8255 ae 


HM538121 
HM538121A 


Full 256Kx8 | KM428C257_ | MT42C8256 =| TC528267 uPD482234 | HM538253 
KM428C258 | MT42C8254 uPD482235 


Km4216C256 |MTazcoseKteat| | Ts 


ehmsUNl 
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3.4 EEPROM 
* Serial |1/O EEPROM 


Sos 


|r _| wer chin | sstionson| cxtat_| Rohm | Ashi 
Lal = — al 
,_ a 
x pecs [acer 
joveesr [| [sess | esess [ero | 
a 

need 

ae 

arc 


a ee 
ee ee 
er ee 
be 
Cad 


jrovescsvy | ae ae 
xRM99C668 es 
joarsscia | | 

ST93CS66 
ae ae 


joarssriog | 


jrwescer | 
jrovescses | nweacsss | 
aes 
aie 


93C66 


jkosscey | 


* Parallel EEPROM 
[density | Samsung | Xior | See jnimet | witacti | oni | cata 
16K KM28C16 | X2816B Da2si6A | XL2816A —=|:AT28C16 MSM28C16A | CAT28C16A 

eit 

KM28C17 <a XL2817A | AT28C17 _ CAT28C17A 

64K KM28C64A xL2864 HN58064 CAT28C85A 
| xescea XL28C64A 


et ae et 
pacses —_—| XL2aC6sA 
X28C64 XL28C64A 
paces —| XL2BC65A 
256K X28256 Da28C256 ar28ce56 | HN28C256 | MSM28C256 | CAT28C256 
X28C256 — 


X28C0256 
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* Flash Memory 


oe oe oe ee ee 
cae SA A =e a 
Es A 


a 


| 
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3.5 Static RAM 
* Low Power SRAM 


mle Le ee ee ee 

ake | KMB264B/BLL | HMB264NALIALL | OXKSBGAB-L/BLL | TOBSBSALIALL | MBB). 1 PDAQBALLL 

a sok x8 | KNS2256BLBL-. | HMG2256NAL/ALL | CXKSRASTAAUIALL | TCSQ57BUBLL | MSMEQSSBIBLB-LL |» PDASDSEB/L 
HM628128/ULA 


1M foakxe | KMGB1O00L/L-L TOSBIOOILLL 
HMB2812BN/AL/AL-L | CXKS81001/L TCSSI001AL/AL-L 1 PDA310004/A-A-LL 
[aT Tomes mse Joss |= namo 


KM681000AL/AL-L 
* Pseudo SRAM 


a a 
| tm | 126KXe | KMG58125//L-L/LDILD-L| HMBS812BAAL/AL-L | TCS112BA/ALIAL-. | »ppazetoeNiALjaLt | MSM548128 MOMS18128 


* High Sasua SRAM 


oo [me mm om [oe [oe = [oem 
eg | KMGHESB | HM6288/L CY7C164A MB81C74 MT5C6404 IDT7188 MCM6288 7055416 CXK5465 


16KX4 Kwe4668 | HMG28QL | CY7Ct66A | MBBIC75 | MT5C8405 | IDT71@9 © | MCM290 | TCS5417 | CXK5465 
a. OE) 


08 |rowese |_| crrciesa | weir | wrscewe | ormee | wows | Toss | Onsms 


ol Mall Ml salle ald 
(With OE) 
yaa sill A (all vol inal Wil all 
H-2) 
oe 


oersro_| wsemeuwt| crrciwe | — | wrscesss | ormass | woweros | osssn | cos 
‘wi raion ineroon [over | [som [= [= [= | 
04 | vetoor__| zest | crows | | racins | ores | ower || 
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* BICMOS SRAM 


(| oe | | iw | cow | a | oe] 
256K 
sKxa | kMg0B257a | Hwe2e2sH | cy7eiea | TCssBa2e | McMe706A_| IDT718256 
js sKxo i kMeopasva | = | — | Tesspaea | McMe705A | 
BRANES fe 
TC56B8128 | MCM6726A 


IDT71B024 


<= 
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3.6 MASK ROM 
KM23C256 HN623257P LH23255 MB83256 CXK38256 
HN623258P LH53259_ - 
T0535120 LH53514 MB83512 
LH53515 


Kaesct000 ePD23C1000A | - HNeo921P TC831000C LH231000B M5M23C100 | MB831000 CXK381000P 
HN62321 BP LH531000A M5M231000 MB831124 

HN62331P 
HN62321EP 
HN62331EP 
HN62321A 
HN62331A 


KM23C1001 #PD23C1010A 10531001 M5M231001 


KM23C1010 


pPD23C1001E 
#PD23C1000E 
#PD23C1001 

#PD23C100EA 


LH231100B 
LH530800 


KM23C1010J 


KM23C1011 LH530900 


#PD2302001 


KM23C2000 LH532300 MB832000 CXK382001 
LH532100B MB832001 
KM23C2000A =| « PD23C2001 LH532300 MB832000 CXK382001 


LH532100B 
LH532200B 
LH532400 
LH532200B 
LH532400 
LH532000B 
LH532500 
LH532000B 
LH532500 


MB832001 
KM23C2001 


KM23C2001A 


| KM23C2100 HN62412P 
HN62422P 
HN62412P 


HN62422P 


KM23C2100A 


#PD23C2000A 


#PD23C4001E | HN62304B 
HN62314B 
| HN623248 
HN62344B 
HN62304B 
HN62314B 
HM62324B 


HN62344B 


TC534000 LH534100B M5M23C401AP 


7534000 M5M23C401AP 


KM23V4000B 
KM23C40018 


TC534000A 


KM23C4001H 


KM23C4100B =| »« PD23C4000 


#PD23C4000A 


HN62404P 
HN62414P 
HN62424P 
HN62444P 
HN62404P 
HN62414P 
HN62424P 
HN62444P 


70534200 M5M23C400AP 


KM23C4100H | # PD23C4000 


# PD23C4000A 


KM23V4100B 
KM23C4200B 
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3.6 MASK ROM (Continued) 


= _ 


MEMORY ICs —— : FUNCTION GUIDE 


4. ORDERING INFORMATION 
4.1 DRAM | 


KM 4 X X XXXXX X X X — XX 


DRAM 


SPEED 


°6 : 60ns 

ORGANIZATION e7 : 70ns 
6 4G °8 : 80ns 
4A 10: 100ns 
e 8: X8 
e 9: x9 PACKAGE 
e16: X16 
°18: X18 *P: DIP 

eJ: SOU 

eZ: ZIP 


PROCESS & ROWER 


eT: TSOP II (TR: Reverse) 
eV: TSOP I (VR: Reverse) 


eC: CMOS, 5V 
eV: CMOS, 3.3V 

POWER LIMITS 
DENSITY eBLANK: NORMAL 

eL ; LOW POWER 


°16000 (16M/4K, F.P) 
©16100 (16M/2K, F.P) 
4000 (4M, 16M/4K, F.P) 
4100 (16M/2K, F.P) 
4001 (4M, N.B) 

4002 (4M, S.C) DIE REVISION 
2000 (16M/4K, F.P) eBLANK: NONE 

2100 (16M/2K, F.P) 0A : FIRST REV. 
1000 (1M, 4M, 16M/4K, F.P) °B : SECOND REV. 
1200 (16M/1K, F.P) eC : THIRD REV. 
1001 (1M, 4M, N.B) | 
( 
( 


eSL : SUPER LOW POWER 
eLL ; SELF REFRESH 


1002 (1M, 4M, S.C) 

1010 (4M, F.P/WPB) 

1012 (4M, S.C/WPB) 
512 (4M, F.P) 
256 (256K, 4M, F.P) 
257 (256K, N.B) 
258 (256K, 1M, S.C) 
266 (1M, F.P/WPB) 
268 (1M, S.C/WPB) 
464 (256K, F.P) 
466 (256K, S.C) 
157(4M, 2WE) 
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4.2 DRAM MODULE 


MODULE PART NUMBERING SYSTEM 
KM MW WW XXXX Y Y Y YY Y —2ZZ 


wow |i) | | |i] tiy t 


SPEED 
e5 : 50ns e8 : 80ns 
e6 : 60ns e10: 100ns 


MODULE e7 : 70ns 


LEAD FINISH/SPEC CUSTOMER 


PIN/EDGE CONNECTOR 


—STD. MODULE 
e5: DRAM SIMM (EDGE CONNECTOR) eBLANK: SOLDER 
e4: DRAM SIP (PINS) °G : GOLD 
—CUSTOMER 


eD:DEC eP: APPLE 
ORGANIZATION eH: HP eQ: COMPAQ 


°8 : X8 bits wide °33 : X33 bits wide °M: IBM  »*X: CAMBEX 

e9 : X9 bits wide e36 : X36 bits wide x 32 & x 33 ONLY PCB 

°18 : X18 bits wide  °40 : X40 bits wide 

032 - X32 bits wide °144: X144 bits wid® eV: x32 & x33 ONLY 
NUMBER OF COMPONENTS 


DENSITY & MODE/FEATURE 


eBLANK: MORE THAN 7 CHIPS 


16000: 16M F. Page, 4K refresh eN - LESS THAN 8 CHIPS 
16100: 16M F. Page, 2K refresh ew - BYTE-WORD WIDE BASE 
8000: 8M F. Page, 4K refresh 
8100: 8M F. Page, 2K refresh PAChAGe ECS) REVISION 
4000: 4M F. Page, 1K/4K refresh eBLANK: NONE 
4001: 4M Nibble 4 : FIRST REV. 
4002: 4M S. Column e2: SECOND REV. 


4020: 4M F. Page (Low Power) 
4040: 4M F. Page (S. Low Power) 


PACKAGE (COMPONENT) TYPE 


4100: 4M F. Page, 1K/2K refresh Rea eet teas bg 
1000: 1M F. Page eT =: TSOP 

ee Nl abi DIE (COMPONENT) REVISION 
1002: 1M S. Column 

1020: 1M F. Page (Low Power) eBLANK: NONE 

1040: 1M F. Page (S. Low Power) 0A : FIRST REV. 

512: 512K Page °B : SECOND REV. 

514: 512K S. Column eC : THIRD REV. 


532: 512K Page (Low Power) 
256: 256K Page 

258: 256K S. Column 

276: 256K Page (Low Power) 
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4.3 VRAM — 
KM 42 X X XXX X X — XX 


VRAM | SPEED 


¢ 6: 60ns 
| e 7: 70ns 
ORGANIZATION ¢ 8: 80ns 
e 4: X4 ¢ 10: 100ns 
° 8 X8 
¢ 16: X16 
PACKAGE 
e¢ P: DIP 
e J: SOU 
eZ: ZIP 
°T: TSOPII 


PROCESS & POWER 


¢ C:CMOS, 5V 
e V: LOW Vcc CMOS, 3.3V 


* TR: TSOP [ Reverse 


DENSITY 

° 64K 

° 128K | DIE VERSION 
neers | 7 - A: SECOND-VER 
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4.4 Static RAM 


KM 


XX X 
MEMORY COMPONENT | 
DEVICE TYPE | 


* 6: SRAM(Async.) 
* 65: Pesudo SRAM 
¢ 7 SRAM(ASSP) 


* BLANK: 5.0V 
* V: Wide Voltage 
POWER LIMITS 


¢ BLANK: High Power 
¢ L: Low Power 
¢- L-L: Low Low Power 


XX X X 
| | OPERATING Vcc 


ORGANIZATION SPEED 
° 1: 1bit Slow Fast 

° 4: x Abits ° 4:45ns ¢ 6: 6ns 
2 or 8: x Bbits - 5:55ns - 7: 7ns 

° 9: x Obits ; 

° 16: x 16bits ¢ 7:70ns ° 8: 8ns 

© 18: x 18bits * 8:80ns ¢ 10: 10ns 
TECHNOLOGY ¢ 10: 100ns e 12: 12ns 


¢ 12: 120ns ¢ 14: 14ns 


° BLANK: CMOS ¢ 15: 15ns 

¢ B: BICMOS ° 17: 17ns 

OPERATING Vcc ¢ 19: 19ns 

* BLANK: 5.0V - 20: 20ns 

- V: 3.0 or 3.3V - 24: 24ns 
¢ 25: 25ns 
¢ 30: 30ns 
¢ 35: 35ns 

DENSITY & OPTION . 45: 45ns 

° 64: E4K Slow 

¢ 65: 64K Fast OPERATING TEMP 

¢ 66: 64K Fast(with OE) « BLANK: Commercial 

* 256: 256K Slow - |: Industrial 

° 257: 256K Fast 

° 258: 256K Fast(with OE) 

- 259: 256K Fast (Sep.1/O, High-Z) PACKAGES 

* 260: 256K Fast (Sep.!/O, Low-Z) - P: DIP 

¢ 512: 512K Slow ¢* G: SOP 

¢ 513: 512K Fast « J: SOJ or PLCC 

* 1000: 1M Slow ¢ T: TSOP(Standard Type) 

¢ 1001: 1M Fast - R: TSOP(Reverse Type) 

¢ 1002: 1M Fast(Revolutionary) 

¢ 1003: 1M Fast(Revolutionary, with OE) VERSION 

¢ 1005: 1M Fast(Sep.1/O) ° BLANK—A—B—-C 


¢ 1006: 1M Fast(Sync.,Sep.1/O) 

¢ 4000: 4M Slow 

¢ 4002: 4M Fast(Revolutionary) 

¢ 8128: 128K x 8 Pseudo SRAM 


of 
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4.5 EEPROM 


* Serial EEPROM 


KM 93 C X XX X XX X 


Serial EEPROM Soe Pe Blank: Commercial 
| : Industrial 
CMOS Process 
Blank: DIP Package 
ee G : SOIC PKG 
- security GD : SOIC PKG, DIP Pin Conf. 
Density Blank: 5V Operation 


06: 256 Bit Ext. Timed ; 
07: 256 Bit Self Timed Ve eevOpetaton 
46: 1K Bit 

56: 2K Bit 

57: 2K Bit, x8/x16 Select 
66: 4K Bit 

67: 4K Bit, x8/x16 Select 


* Paraliel EEPROM 


KM 28 C XXX X X - X 


Parallel EEPROM Pees 7 ae Speed 
09: 90ns 
10: 100ns 
CMOS Process 12: 120ns 
15: 150ns 
Density | 


Blank: Commercial 


16°: 16K Bit | : Industrial 
64 : 64K Bit 
256: 256K Bit Blank: DIP PKG 
| | : PLCC PKG 
T : TSOP | PKG 
* Flash Memory 


| KM 29 N XXXX X 


Flash Memory eee 
NAND Type(CMOS) 
Density Package 


010 :1MBit J: SOJ/PLCC(1M) 
8000 : 8M Bit | T: TSOP 
16000: 16M Bit 
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4.6 Mask ROM 
KM so oe a a a 
MEMORY | T q | SPEED 
¢ 10: 100ns 
¢ 12: 120ns 
DEVICE TYPE os ae 


+ 23: MASK ROM PKG 


¢ BLANK: DIP 

* G: SOP 

e J: PLCC 

e FP: QFP 
VERSION 


PROCESS & POWER 


« C: CMOS, 5V Operation 
¢ V: CMOS, 3V/3.3V Operation 


¢ BLANK —A—B 


TYPE & MODE 


DENSITY + 0: COMMERCIAL 

+ 256: 256K + 1: NINTENDO TYPE 
+ 512: 512K - 5: PAGE MODE 

° 1:1M 

ereM ORGANIZATION 

« 4:4M 

- 8° BM * 00: x 8bit(1M, 2M, 4M, 8M) 

° 16: 16M <x 16bit(16M, 32M) 

° 32: 32M °01: x 8bit(1M) 


- 10: x 8bit(16M) 
x 16bit(2M, 4M, 8M) 
20: x 16bit EPROM TYPE PIN OUT(4M) 
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KM93C06 | | CMOS EEPROM 


256-Bit Serial Electrically Erasable PROM 


FEATURES | GENERAL DESCRIPTION 

e Operating temperature range The KM93C06 is a CMOS 5V Only 256 bit non-volatile, 
— KM93C06: Commercial sequential EEPROM. It is fabricated with the well de- 
— KM93CO6I: Industrial fined floating gate CMOS technology using Fowler- 


Nordheim tunneling for erasing and programming. 
The KM93CO06 is organized as 16 registers of 16 bits 
each, which can be read/written serially by a 
microprocessor. 
The KM93CO06 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 


° 16 x 16 serial read/write memory 
° High performance advanced CMOS technology 
¢ Reliable floating gate technology 
— Endurance — : 100,000 cycle/byte 
— Data retention: 10 years 
¢ Single 5 Volt supply 
¢ Low power dissipation 
— Standby current: 250,A (TTL) 
— Active current: 3 mA (TTL) 
¢ TTL compatible 
¢ Available in plastic DIP and SOP 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


CONTROL 


LOGIC KM93C06G 


(SC06) 


KM93C06 


KM93C06GD 
(CO6D) 


INSTRUCTION 
DECODER 


PIN NAMES 


[Pin Name [Pin Function 
Serial Data Clock 


Serial Data Input 
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KM93CO6 | CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* | 


me 


Voltage on Any Pin Relative to Vsgs  —0.3 to 7.0 


Temperature Under Bias T bias | °C 
Storage Temperature —65 to +150 


*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


KM93C06: T,=0°C to 70°C, Voltages referenced to Vss 
KM93CO6I: T, = — 40°C to 85°C, Voltages referenced to Vss 


ee eee 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


[ewan [Smt] semaine | wee | Om 
a ee 


Operating Voltage 
Operating Current (DC) | tect _| ae ae ae ee 


Operating Current (AC) Voc = 5.5V, fsx = MHz 


Voc =5,5V, CS=2.0V, SK=2.0V 


Standby Current (TTL) Asp Voc = 5.5V, CS =0.8V 
Standby Current (CMOS) | see | Voc =5.5V, CS=0V 


a 

Ped 

on 
ean 

Poel 

ie 


Vo. | lo=2.1mA 
Output Voltage Levels lon = — 400,A 
Input Leakage Current Vin = 5.5V 
Output Leakage Current Vour = 5.5V, CS =0V 
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KM93C06 CMOS EEPROM 


INSTRUCTION SET FOR MODE SELECTION 


A3A2A1A0 e Read register A3A2A1A0 _ 
A3A2A1A0 ; Write register ASA2A1A0_ 


Erase register A3A2A1A0_ : 


Erase/Write disable 
Erase all registers 


Write all registers 


The KM93C06 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and 
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit registers. 


AC TEST CONDITIONS 


Input Pulse Levels 


0.45V to 2.4V 


_Input Rise and Fall Times 20ns 
Input and Output Timing measurement Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and CL=100pF 


AC OPERATING CHARACTERISTICS 


KM93C06: T, =0°C to 70°C, Voc =5V+10%, unless otherwise noted. 
KM93CO6I: Ta = — 40°C to 85°C, Vcc = 5V+10%, unless otherwise noted. 


Pent Smt_ 
SK Frequency 
SK Low Time 
Chip Select Setup Time 
Chip Select Hold Time 


Data Setup Time 
Data Hold Time 


Output High Delay Time tpp1 
tppo 
tew 


Test Condition 


(Note 1) 
(Note 1) 


VoL = 0.8V, Von = 2.0V 
Vic = 0.45V, Vin = 2.4V 


Output Low Delay Time 


Program Cycle Time 


Falling Edge of CS 
to Dour High-Z 


tons tin 


Note 1: The SK frequency spec, specifies a minimum SK clock period of 1s, therefore in a SK clock cycle 
tskH + tsk. Must be greater than or equal to 1ys. 
e.q., if tsk. = 250ns then the minimum tsxy = 750ns in order to meet the SK frequency specification. 


oY 
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KM93C06 | CMOS EEPROM 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


Tps 


Vin tsKL 


SK 


CORD 


(XX rs Z\ ‘ 


DI 


CS 


DO 


DON’T CARE 
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TIMING DIAGRAMS (continuea) 


INSTRUCTION TIMING 


READ 


0 AXKKKT AS) Nam _, ; 


EEE ER 
WRITE 


ERASE 


puananngraranannan 


EWEN 
EWDS 


1 0 0 


ENABLE = 11 
DISABLE = 00 


WRAL 


ERAL 
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CMOS EEPROM 


DEVICE OPERATION 


The KM93C06 is a 256 bit CMOS serial I/O EEPROM 
used with microcontrollers for nonvolatile memory ap- 
plications. The on-chip programming voltage generator 
allows user to use a single 5V power supply. All the 
operations of the chip are preceded by an instruction 
set, consisting of a start bit and two OP code bits, 


facilitating inherent protection against false writes. 


The DO pin is in high-Z except for the read period to 
eliminate bus contention. 


READ ‘ 

After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “‘0’’) preceds the 16 bit 
data output string. 


EWEN/EWDS 


The KM93C06 is at the erase/write disable (EWDS) state 

during the power-up period to protect against acciden- 
tal disturbance. After the power up period, the erase/write 
operation must be preceded by an erase/write enable 
(EWEN) operation. The erase/write enable (EWEN) mode 
is maintained until an erase/write disable (EWDS) opera- 
tion is executed or Vcc is removed from the part. Ex- 
ecution of the READ operation is independent of both 

EWEN and EWDS instructions. 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the “erase” state. A chip 
starts an erase cycle by dropping CS low after an erase 
instruction and address set is input. The erase cycle is 
ended by raising CS input high after the program cycle 
time (tew) is satisfied. 


WRITE 

The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS initiates the write cycle. Like the erase operation, 
the write cycle is completed by the rising edge of the 
CS input. 

ERAL (chip erase) 


Entire memory array is erased, i.e., logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except for different OP 
code. 


WRAL (chip write) 


The entire array need to be erased before this chip write 
mode operation. Data given during this mode are writ- 
ten to all cells in the corresponding column simul- 
taneously. 
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PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352 (8.92) 
0.372 (9.45) | 
io ee 


ms 


0.240 (6.09) 
0.260 (6.60) 


0.040 (1.02) 
0.060 (1.52) 


0.159 (4.05) 
0.179 (4.55) 


0.115 (2.92) 
0.135 (3.42) 


0.100 (2.54) | | 
TYP 


0.014 (0.36) 
0.022 (0.56) 


0.020 (0.51) 
0.040 (1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 


| | 0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


ea 


ELECTRONICS 
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unit: inches (millimeters) 


0~ 10° 


0.290 (7.37) 
0.310 (7.87) 


0.008 (0.20) 
0.012 (0.30) 


0.012 (0.30) 
0.028 (0.70) 


0.224 (5.70) 
0.248 (6.30) 


0.002 (0.05) 
0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 
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KM93C07 


CMOS EEPROM 


256-Bit Serial Electrically Erasable PROM 


FEATURES 


e Operating temperature range 
— KM93C07: Commercial 
— KM93C07I: Industrial 
e 16 x 16 serial read/write memory 
e High performance advanced CMOS technology 
e Reliable floating gate technology 
— Endurance : 100,000 cycle/byte 
— Data retention: 10 years 
e Single 5 Volt supply 
e Low power dissipation 
— Standby current: 250,A (TTL) 
— Active current: 3 mA (TTL) 
e TTL compatible 
e Self-timed programming cycle 
e Device status signal during programming 
e Available in plastic DIP and SOP 


FUNCTIONAL BLOCK DIAGRAM 


CLOCKIVp-p 
GEN. 


Core 
(16 x 16) 


X,Y 
DEC. 


Control 
Logic 


| 


Data 


Register 


Instruction 
Decoder 


Output 
Control : 


GENERAL DESCRIPTION 


The KM93C07 is a CMOS 5V Only 256 bit non-volatile, 
sequential EEPROM. It is fabricated with the well de- 
fined floating gate CMOS technology using Fowler- 
Nordheim tunneling for erasing and programming. 

The KM93C07 is organized as 16 registers of 16 bits 
each, which can be read/written serially by a micro- 
processor. It operates in a self-timed mode with the DO 
pin indicating the Ready/Busy status of the device. 

The KM93C07 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 


PIN CONFIGURATION 


«M93C07G 


(SC07) 
KM93C07 
KM93C07GD 
(CO7D) 
PIN NAMES 


Pin Name [Pin Function 
[01] Seria Data input 
[00 | Seria Data Output 


ei” 
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KM93C07 CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


es <2 eo ee 


| Voltage on Any Pin Relative toVss sd on Any Pin | Voltage on Any Pin Relative toVss sd to Vss —0.3 to 7.0 eee + 


Toias °C 
a to +150 
°C 


Storage Temperature Tstg —65 to +150 


Temperature Under Bias 


“Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


KM93C07: T,=0°C to 70°C, Voltages referenced to Vs¢ 
KM93C07I: T, = — 40°C to 85°C, Voltages referenced to Vss 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


Operating Voltage 


Operating Current (DC) — Vcc = 5.5V, CS = 2.0V, as = 2.0V mA 
Operating Current (AC) loce Voc = 5.5V, fsx = MHz mA 
Standby Current (TTL) ser Vcc = 5.5V, CS =0.8V uA 
Standby Current (CMOS) Ispo Voc = 5.5V, CS =0V pA 

Vit V 

{ 

Input Voltage Leveis Vin | V 

Vo lo. =2.1MA ~V 

| Output Voltage Levels Von low = — 400 pA . V 
Input Leakage Current | ho Vin = 5.5V pA 
Output Leakage Current lLo Vout = 5.5V, CS =0V pA. 
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KM93C07 : CMOS EEPROM 


INSTRUCTION SET FOR MODE SELECTION 


READ 1 10XX A3A2A1A0 Read register A3A2A1A0 
i 01XX A3A2A1A0 D15-D0 Write register ASA2A1A0 
1 11XX. A3A2A1A0 Erase register AS3A2A1A0 
: 


a 

0011 Erase/Write enable 
a ae a a ae 
woo | om S| Sid SCraseallegisters 
a a 


The KM93C07 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and 
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit registers. 


AC TEST CONDITIONS 


Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times | | 

Input and Output Timing measurement Levels 0.8V and 2.0V 

Output Load 1 TTL Gate and C_=100pF 


AC OPERATING CHARACTERISTICS 
KM93C07: Ta =0°C to 70°C, Vcc =5V+10%, unless otherwise noted. 
KM93C07I: T, = — 40°C to 85°C, Vcc = 5V + 10%, unless otherwise noted. 


Voi = 0.8V, Vou — 2.0V 
Vit = 0.45V, Vin = 2.4V 


ook 
So 


— 
oO. 
” 


Falling Edge of CS 
to Dout High Z 


— 
© 
(>) 


Note 1: The SK frequency spec, specifies a minimum SK clock period of 1ys, therefore in a SK clock cycle 
tsku + tsx. Must be greater than or equal to 1ys. 
e.q., if tsx. = 250ns then the minimum tsxy = 750ns in order to meet the SK frequency specification. 
Note 2: CS must be brought low for a minimum 250ns(tcs) between consecutive instruction cycles. 
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KM93C07 CMOS EEPROM 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


SK 


ic s 
YY YY Y YN CGECCCOC COCO. xxx) 
: ieee jE _ Paty 


tcss 


cS 


DO 


Do DON'T CARE 
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KM93C07 CMOS EEPROM 


TIMING DIAGRAMS (Continued) INSTRUCTION TIMING 


READ 


~HIGH-Z . 


CHECK 
STATUS 


WRITE 


ERASE 


EWEN STANDBY 
EWDS CS: 
0 oO 
DI : 
ENABLE =11 
DISABLE =00 


/ ee tcs 4 STANDBY 
Cs CHECK 


WRAL 


STANDBY 


ERAL 


fe a ‘ / s / \ err 
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KM93C07 


CMOS EEPROM 


DEVICE OPERATION 


The KM93C07 is a 256 bit CMOS serial 1/0 EEPROM 
used with microcontrollers for nonvolatile memory ap- 
plications. The on-chip programming voltage generator 
allows user to use a single 5V power supply. The erase 
and write cycle of the KM93C07 is self-timed with 
the ready/busy status of the chip indicated at the DO 
pin. All the operations of the chip is preceded by a two 
OP code bits, facilitating inherent protection against 
false writes. The DO pin is high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 


READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “0”’) proceeds the 16 
bit data output string. 


EWEN/EWDS 


The KM93C07 is at the erase/write disable (EWDS) state 
during the power-up period to protect against acciden- 
tal disturbance. After the power up period, the erase/write 
operation must be preceded by an erase/write enable 
(EWEN) operation. The erase/write enable (EWEN) mode 
is maintained until an erase/write disable (EWDS) opera- 
tion is executed or Vcc is removed from the part. Ex- 
ecution of READ operation is independent of both 
EWEN and EWDS instructions. 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the “erase” state. The chip 
starts a self-timed erase cycle by dropping CS low af- 


ter an erase instruction and address set is input. The 
chip’s ready/busy status is indicated at the DO pin by 
bringing CS high during erase cycle. 


WRITE 


The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK ciock. This failing edge 
of CS initiates the self-timed write cycle. Like the erase 
operation, write cycle has the ready/busy function. 


ERAL (chip erase) 


Entire memory array is erased, i.e., logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except for different OP 
code. 


WRAL (chip write) 


The entire array need to be erased before this chip write 
mode operation. Data given during this mode are writ- 
ten to all cells in the corresponding column simul!- 
taneously. 


READY / BUSY 


The ready/busy status of the KM93C07 during all the 
self-timed programming cycle (erase, write, chip erase, 
chip write) is indicated at the DO pin. Bringing the CS 
pin high, after th self-timed programming cycle has been 
initiated, will produces logic ‘0’ at the DO pin if the chip 
is still programming and a logic ‘1’ if the programming 
cycle has been completed. 
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KM93C07 


CMOS EEPROM 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352 (8.92) 
0.372 (9.45) 


0.240 (6.09) 
0.260 (6.60) 
a 
0.040 (1.02) 
| 0.060 (1.52) 


0.159 (4.05) 
0.179 (4.55) 


0.115 (2.92) 
0.135 (3.42) 


0.100 (2.54) | | 
TYP 


0.014 (0.36) 
0.022 (0.56) 


0.020°(0.51) 
0.040 (1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 


| | 0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


unit: inches (millimeters) 


i 


0~ 10° 


0.290 (7.37) 
0.310 (7.87) 


0.008 (0.20) 
0.012 (0.30) 


0.012 (0.30) 


0.028 (0.70) 


0.224 (5.70) 
0.248 (6.30) 


0.002 (0.05) 
0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 
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KM93C46 


CMOS EEPROM 


1K Bit Serial Electrically Erasable PROM 


FEATURES 


e Operating temperature range 
— KM93C46: Commercial 
— KM93C46l: Industrial 

¢ Single 5 Volt supply 


¢ High performance advanced CMOS technology 


— Reliable floating gate technology 
e 64x 16 serial read/write memory 
¢ TTL compatible 
e Low power dissipation 
— Standby current: 250A (TTL) 
— Active current: 3 mA (TTL) 
e Self-timed programming cycle 
¢ Device status signal during programming 
« 100,000 Cycle Endurance 
e Available in plastic DIP and SOP 


FUNCTIONAL BLOCK DIAGRAM 


Clock/Vpp 


GEN. 


CORE 
CONTROL oy (64 x 16) 
LOGIC DEC 
S/A (16) 
DATA 
REGISTER 
ea iz INSTRUCTION 
REGISTER 
| INSTRUCTION 
DECODER 


OUTPUT 
CONTROL 


GENERAL DESCRIPTION 


The KM93C46 is a CMOS 5V. Only 1,024 bit non- 
volatile, sequential EEPROM. It is fabricated with the 
well defined floating gate CMOS technology using 
Fowler-Nordheim tunneling for erasing and _ pro- 
gramming. 

The KM93C46 is organized as 64 registers of 16 bits 
each, which can be read/written serially by a 
microprocessor. It operates in a self-timed mode with 
the DO pin indicating the READY/BUSY status of the 
device. 

The KM93C46 is designed for applications up to 
100,000 erase/write cycles per word and over 10 years 
of data retention. 


PIN CONFIGURATION 


KM93C46G 
KM93C46 (SC46) 


KM93C46GD 
( C46D) 


Chip Select 
Serial Data Clock 
Serial Data Input 
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V7 


KM93C46 _ CMOS EEPROM 
ABSOLUTE MAXIMUM RATINGS* 


ee 


Voltage on Any Pin Relative to Vss. —0.3 to 7.0 


Temperature Under Bias ) : Tpias °C 
Industrial | —65 to +150 | 
Storage Temperature =65 to +150 


*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should 
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


KM93C46 T,=0 to 70°C, Voltages referenced to Vss 
KM93C46I T, = — 40 to 85°C, Voltages referenced to Vss 


tom | simon min fe | mae 


DC CHARACTERISTICS | | 


(Recommended operating conditions unless otherwise noted) 


ee 
| Mec | | 


Operating Voltage 


Erase register ASA4A3A2A1A0 
EWEN 11XXXX Erase/Write enable 
EWDS OOXXXX Erase/Write disable 


Erase all registers 


The KM93C46 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and 
following 8 bits carry the OP code and the 6-bit address for 1 of 64, 16-bit registers. 
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KM93C46 CMOS EEPROM 


AC TEST CONDITIONS 


Input Pulse Levels ; 0.45V to 2.4V 
Input Rise and Fall Times 20ns 


__ Input and Output Timing measurement Levels ; 0.8V and 2.0V 
Output Load 1 TTL Gate and C,_=1OO0pF 


AC OPERATING CHARACTERISTICS 


KM93C46 Ta=0°C to 70°C, Voc =5V + 10%, unless otherwise noted. 
KM93C46l Ta = — 40°C to 85°C, Voc =5V+ 10%, unless otherwise noted. 


foam mt | econ | wn | wee | ot 
a  ( : 


SK Frequency 
500 
= a 


=) 
7) 


SK Low Time 
Chip Select Setup Time 
Chip Select Hold Time 


SK High Time 
50 


a 
io) 
i?) 


Vii = 0.45V, Vin = 2.4V el 
Status Valid 
Note 1: The SK frequency spec, specifies a minimum SK clock period of 1yus, therefore in a SK clock cycle 
Note 2: CS must be brought low for a minimum 250ns(tcs) between consecutive instruction cycles. 


Data Setup Time | 150 
Vo_= 0.8V, Vou —_ 2.0V 
tw 
Min CS Low Time (Note 2) 20 | | 
Rising Edge of CS to | S| 500 
tsv 
Falling Edge of CS 
to Dour High-Z ton, ty -— we 
tskH + tsk. Must be greater than or equal to 1s. 
e.q., if tsk. = 250ns then the minimum tsxy = 750ns in order to meet the SK frequency specification. 
TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


“Tus 


Vind tSKL 


SK 


Vit 


VIH pie SE aa 
OX Xx xxx) CECCCEC XXX KKK) 
: vx OCP | | PRI |RSS 
css id 
tcsH 

cS 

Vit 

tpp1 

VoH 

DO 


Xen DON’T CARE 
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—KM93C46— | CMOS EEPROM 


TIMING DIAGRAMS continued) 


INSTRUCTION TIMING 


READ< cs | . 


CHECK 


WRITE STATUS 


EWEN Fess | 2s . | 
EWDS 5 Gg aN SA BY 
St\e_2 CORR RXEKEN 

ENABLE = 11 | 
DISABLE = 00 


CHECK 


ERASE 
STATUS 


WRAL < 


T RX ERXRKRKRRRLOEK XDA 
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KM93C46 


CMOS EEPROM 


DEVICE OPERATION 


The KM93C46 is a 1K bit CMOS serial 1/0 EEPROM 
used with microcontrollers for non-volatile memory ap- 
plications. The on-chip programming voltage generator 
allows user to use a Single 5V power supply. The erase 
and write cycle of the KM93C46 is self-timed with 
the ready/busy status of the chip indicated at the DO 
pin. All the operations of the chip are preceded by two 
OP code bits, facilitating innerent protection against 
false writes. The DO pin is high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 


READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical ‘‘0’’) proceeds the 16 
bit data output string. 


EWEN/EWDS 


The KM93C46 is at the erase/write disable (EWDS) state 
during the power-up period to protect against acciden- 
tal distrubance. After the power up period, the erase/write 
operation must be preceded by an erase/write enable 
(EWEN) operation. The erase/write enable (EWEN) mode 
is maintained until an erase/write disable (EWDS) opera- 
tion is executed or Vcc is removed from the part. Ex- 
ecution of the READ operation is independent of both 
EWEN and EWDS instructions. 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the ‘‘erase” state. The chip 
starts the self-timed erase cycle by dropping CS low af- 
ter an erase instruction and address set is input. The 
chip's ready/busy status is indicated at the DO pin by 
bringing CS high during erase cycle. 


WRITE 


The write operation is started by sequentially loading 
its instruction, address, and data set. After the last bit 
of data is input on the DI pin, CS must be brought low 
before the rising edge of the SK clock. This falling edge 
of CS initiates the self-timed write cycle. Like the erase 
operation, write cycle has the ready/busy function. 


ERAL (chip erase) 


Entire memory array is erased, i.e., logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is identical to the erase cycle except for different OP 
code. 


WRAL (chip write) 


The entire array needs to be erased before this chip write 
mode operation. Data given during this mode are writ- 
ten to all cells in the corresponding column simul- 
taneously. 


READY / BUSY 


The ready/busy status of the KM93C46 during all the 
self-timed programming cycle (erase, write, chip erase, 
chip write) is indicated at the DO pin. Bringing the CS 
pin high, after self-timed programming cycle has been 
initiated, will produce logic ‘0’ at the DO pin if the chip 
is still programming and a logic ‘1’ if the programming 
cycle has been completed. — 
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KM93C46 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352 (8.92) 
0.372 (9.45) 


a aes i ee A ee 
0.240 (6.09) 
0.260 (6.60) 
LESS I I LI A oT ET, 
cle Gets Pat sed 


0.159 (4.05) 
0.179 (4.55) 


0.115 (2.92) 
0.135 (3.42) 


0.100 (2.54) | | 
TYP 


0.014 (0.36) 
0.022 (0.56) 


0.020 (0.51) 
0.040 (1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 


| | 0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


0.050 (1.27) 


TYP 


ei? 
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CMOS EEPROM 


unit: inches (millimeters) 


_ 


0~ 10° 


0.290 (7.37) 
0.310 (7.87) 


0.008 (0.20) 
0.012 (0.30) 


0.012 (0.30) 
0.028 (0.70) 


0.002 (0.05) 
0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 


a 


0.224 (5.70) 
0.248 (6.30) 


KM93C46V CMOS EEPROM 


1K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 

¢ Operating Temperature Range The KM93C46V is an extended voltage CMOS 1,024 bit 
— KM93C46V : Commercial nonvolatie, sequential EEPROM. It is fabricated with 
— KM93C46VI: Industrial the well defined floating gate CMOS technology using 


e Enhanced extended operating voltage: 3.0V~5.5V |= Fowler-Nordheim tunneling for erasing and program- 
e High performance Advanced CMOS Technology ming. 


— Reliable floating gate technology The KM93C46V is organized as 64 registers of 16 bits 
e 64x16 serial read/write memory each, which can be read/written serially by a 
e TTL compatible microprocessor. It operate in a self-timed mode with the 
e Low power dissipation DO pin indicating the READY/BUSY status of the device. 

— Standby current: 250A (TTL) 

— Active current: 3mA (TTL) The KM93C46V is designed for applications up to 

Self-timed programming cycle 100,000 erase/write cycles per word and over 10 years 

Device status signal during programming of data retention. 


100,000 Cycle Endurance 
Available in plastic DIP and SOP 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


CONTROL |_| *: Y CORE 
Locic TT pec | 4 (64% 18) 
S/A (16) 
DATA 

i REGISTER a 


INSTRUCTION 
REGISTER 


INSTRUCTION 
DECODER 


KM93C46VG 
(C46V) 


KM93C46V 


KM93C46VGD 
(46VD) 


Serial Data Clock 
Serial Data Input 


Serial Data Output 


| No Connection 


Power Supply 


Ground 
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KM93C46V CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Parameter 


Voltage on any pin relative to Vss —0.3 to +7.0 


Temperature Under Bias —-10 to +125 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


KM93C46V : Voltage reference to Vss, Ta=O°C to +70 
KM93C46VI: Voltage reference to Vss, Ta=—40°C to ave C 


Supply Voltage 
Ground = pela any eee 


DC dala insiedl leit ec (Recommended operating conditions otherwise noted) 


3.0 | 66 {|v _ 


Operating Current (DC) loc Vcec= ———e CS=2.0V, SK=2.0V — mA 

_ Operating Current (AC) Icc2 Voc=5.5V, fsk=250KHz — mA 
Standby Current (TTL) = 250 HA 
Standby Current (CMOS) Voc=5.5V, CS=0V —k- A 
Input Voltage Levels un : 
Output Voltage Levels Vout loL=2.1mA Vi 
(4.5<Voc< 5.5) VoH1 lon= — 400A 2.4 — V 
Output Voltage Levels VoL2 loL=10yA — 0.2 V 
(3.0V<Vcc<4.5) VoH2 loH=— 10pA 1.5 — V 
Input Leakage Current hu Vin=5.5V _— 10 uA 
Output Leakage Current ILo Vout=5.5, CS=O0V — 10 pA | 


INDTRUCTION SET FOR MODE SELECTION 


[sawn | oe [oe 


AS5A4A3A2A1A0 Read register ASA4A3A2A1A0 


ASA4A3A2A1 AO Write register ASA4A3A2A1 AO 
ASA4A3A2A1 AO 


Erase register ASA4A3A2A1A0 


Erase/Write enable 
Erase/Write disable 


The KM93C46V provides 7 instructions as shown. Note that all the instructions start with a logic ‘‘1” start bit, and 
following 8 bits carry the OP code and the 6-bit address for 1 of 64, 16-bit registers. 


ee 
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KM93C46V CMOS EEPROM 


AC TEST CONDITIONS 


Parameter Value 
|__Input Pulse Levels : A to 26 ese eta 
| __Input Rise and Fall Times a 
Timing Measurement Reference Level DUE eee ee ee O.8V and 20V00 
Bah adie ee ona yas _| Output | 08M and 15M 0 
I, Output Load 1 TTL GATE and CL=100 pF 


AC OPERATING CHARACTERISTICS 
KM93C46V : Ta=0°C to +70°C 
KM93C46VI: Ta=—40°C to +85°C 


Parameter 


_ Chip Select Setup Time =| tess 
|__Chip Select Hold Time = 
_ DataSetupTime =| tows 
__DataHold Time MOU so. Wi cae cs ng, ete el ales ee I 
| Output High Delay Time =| tpot |S Vo =0.8V, Von=1.5V | -— | 2 | ws 
Output Low Delay Time = = = —s_|_tepo S| We 0.2V, Vin=2.6V0 | — ofan 2 | ws. 

teyw1 4.5<Voc<5.5V — 1 
Ser tuees Ske oe, _. | tewe | 8-OSVecs4.5 | m8 
Rising Edge of CS to Status Vaid | ty | — | — | 4) ys. 
Falling Edge of CS to Dout High-Z toH, t1H 


Self-Timed Program Cycle Time 


Notes: 1 The SK frequency spec. specifies a minimum SK clock period of 4yus, therefore in a SK clock tskH+tskL 
must be greater than or equal to 4us. 
2. CS must be brought low for a minimum 1us (tcs) between consecutive instruction cycles. 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


Vin , ts. 


4us 


SK 
Vit 
tois 


MH OOXY 


0,00, re 

RRR RRR 

Viv q 
cs 

Vit 

troy 

Vou 

DO 
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KM93C46V | CMOS EEPROM 


TIMING DIGRAMS (Continued) 


INSTRUCTION TIMING 


READ 
i 1 4 O FAs KX As XK As ) (Ao \ 
Do 0 KDE XOuX , 
HIGH-Z 
«x —~ LTOLFLOLOLOLYP LLLP LS LSP LS 
a 
WaIcE cs CHECK 
STATU 
5 1\0OS1 XEKEXK EK KAKO) : 
HIGH-Z 
SK 
Ewe xs STANDBY 
a) KKK KKK 
ENABLE=11 
DISABLE=00 
«x — LIELILFLILILI LPL LS LA, FALS_S_STLSN. 
bs STANDBY 
ERASE 
DI 
ee thy 
«x — LIDLPLPLPLPLPLP LPL Lr Ly Lr Lp LPL. 
| tos J / 
cs CHECK 
TOTS — STATUS 
ERAL - 1 oO 1 \O SRR KLLLO OY 
DO ae = 
HIGH-Z 
STANDBY 
CHECK 
WRAL STATUS 
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KM93C46V 


CMOS EEPROM 


DEVICE OPERATION 


The KM93C46V is a 1K bit CMOS serial I/O EEPROM 
used with microcontrollers for non-volatile memory ap- 
plications. The on-chip programming voltage generator 
allows user to use a 3.0V to 5.5V single power supply. 
The erase and write cycle of the KM93C46V is self-timed 
with the read/busy status of the chip indicated at the 
DO pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 


READ 

After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical ‘“‘O’”’) proceeds the 16 
bit data output string. 


EWEN/EWDS 

The KM93C46V is at the erase/write disable (EWDS) 
state during the power-up period to protect against ac- 
cidental disturbance. After the power up period, the 
erase/write operation must be preceded by an erase/write 
enable (EWEN) operation. The erase/write enable 
(EWEN) mode is maintained until a erase/write disable 
(EWDS) operation is executed or Vcc is removed from 
the part. Execution of the READ operation is indepen- 
dent of both EWEN and EWDS instructions. 


ERASE 


Before a write cycle, an erase cycle need to be operated 
to reset the EEPROM cells to the “erase” state. The chip 


starts the self-timed erase cycle by dropping CS low after 
an erase instruction and address set is input. The chip's 
ready/busy status is indicated at the DO pin by bringing 
CS high during erase cycle. 


WRITE 

The write operation is started by sequentially loading its 
instruction, address, and data set. After the last bit of 
data is input on the DI pin, CS must be brought low befor 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle. Like the erase opera- 
tion, write cycle has the ready/busy function. 


ERAL (chip erase) 

Entire memory array is erased, i.e, logical “1” state, by 
this chip erase (ERAL) operation. The chip erase cycle 
is indentical to the erase cycle except for different OP 
code. 


WRAL (chip write) 

The entire array needs to be erased before this chip write 
mode operation. Data given during this mode are written 
to all cells in the corresponding column simultaneously. 


READY/BUSY 

The ready/busy state of the KM93C46V during all the 
selftimed programming cycle (erase, write, chip erase, 
chip write) is indicated at the DO pin. Bringing the CS 
pin high, after self-timed programming cycle has been 
initiated, will produce logic ‘O’ at the DO pin if the chip 
is still programming and a logic ‘1’ if the programming cy- 
cle has been completed. 
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KM93C46V 


CMOS EEPROM 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352(8.92) 
0.372(9.45) 


a ae es 
| 0.040(1.02) 
0.060(1.52) 


0.159(4.05) 


0.116(2.92) 


0.100(2.54) 
TYP 


he 


0,014(0.36) 
0.022(0.56) 


0.020(0.51) 
0.040(1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 


| 0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


e 


0.240(6.09) 
0.260(6.60) 


0.179(4.55) 


0.135(3.42) 


unit; inches (millimeters) 


oN oe 


0.290(7.37) 
0.310(7.87) 


a 


0,008(0.20) 
0.012(0.30) 


0.012 (0.30) 
0.028 (0.70) 


0.224 (5.70) 


0.002 (0.05) 0.248 (6.30) 


0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 
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KM93C56/KM93C66 CMOS EEPROM 


2K/4K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 
e Single 5 volt supply The KM93C56/66 is a 5V only 2K/4K bits serial I/O 
e Low power consumption EEPROM and is fabricated with the well defined float- 
— Active: 3 mA (TTL) ing gate CMOS technology using Flower Nordheim tun- 
— Standby: 250 A (TTL) neling for erasing and programming. 
e Memory organization: 
— 128 x 16 bits for KM93C56 The KM93C56/66 can be organized as 128/256 
— 256 x16 bits for KM93C66 registers of 16 bits each, which can be read/written 
e System Clock Frequency: 1 MHz (max.) serially by a microprocessor. 
¢ Self timed write cycle 
— Automatic erase before write The KM93C56/66 is designed for applications up to 
— R/B status signal during programming 100,000 erase/write cycles per word and over 10 years 
¢ Reliable CMOS floating-gate technology of data retention. 


— Endurance’ : 100,000 cycle 
-— Data retention: 10 years 


FUNCTIONAL BLOCK DIAGRAM 
GENERATOR 


CORE 
128X16 
256X116 


KM93C56G/66G 
(SC 56/66) 
KMO3C56/66 
DATA I OUTPUT 
REGISTER CONTROL 
lieu 
REGISTER 
INSTRUCTION KM93C56GD/66GD 
DECODER (C56D/66D) 


Chip Select 
Serial Data Clock 


CS 


No Connection 
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KM93C56/KM93C66 CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss _ —0.3 to +7.0 
Temperature Under Bias —10 to +125 
Storage Temperature a —65 to +150 


Tstg 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 


should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 

(Voltage reference to Vss, Ta=O°C to 70°C) 

tom | Sameer | min te | mex | tnt 
Supply Voltage | veo | 45 || T 

DC OPERATING CHARACTERISTICS 

(Vcc = 4.5V to 5.5V unless otherwise specified) 

etc [oe [mee | 

Meo [| | 8 
CMOS Voc =5.5V, CS= Ves 
Input Low Voltage Levels | 


Voi loL= 2.1mA 
Vou low = 400yuA 
hie Vin = 5.5V 


[ee |e | em 


Write the data at specified address 
|11__| ATAGASAAAZAZA1AO | — | Erase the data at specified address _ 
p00 | txOOOK || Erese/Write enable | 

ewos | 1 | 00 | ooxxmx |_| Erase/Write disable | 
eee! 


01 XXXXXX D15-Do | Write all registers 
1 OXXXXXX —_ Erase all registers 


Note: 1. A7 is a “don’t care” address for KM93C56. 
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KM93C56/KM93CE66 CMOS EEPROM 


A.C. TEST CONDITIONS 


PARAMETER VALUE 


Input Pulse Level 0.45V to 2.4V 


; Input Rise and Fail Time Se oe _ 20ns 7 = = 
Output Load 1 TTL Gate and CL=100pF 


AC OPERATING CHARACTERISTICS (vco= 45V to 5.5V unless otherwise specified) 


Test Conditions 


Parameter 


Maximum clock frequency __|___feuk — 

_SK High Time tsSkH (Note 1) 

SK Low Time i tSkL (Note 1) 

Minimum CS Low Time tcs (Note 2) 

CS Setup Time tcss Relative to SK 

DI Setup Time tpis Relative to SK 

CS Hold Time | tcsH Relative to SK O 
DI Hold Time tolH Relative to SK 100 


Output delay to data “1” 
Output Delay to Data ‘‘O”’ 
CS to Status Valid tsv 
CS to DO in High-Z 

Write Cycle Time 

Falling Edge of CS to Dout High-Z 


Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsx_+tsxH must 
be equal or greater than to 1 us. 
e.g., if tsk_=250 ns then the minimum tsxH=750 ns in order to meet the SK frequency specification. 
Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 


tor 


te/w 


toH, t1H 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


Vin ; 
CS 
tess tskH tsk aa 
Vin 
SK 
Vit 
tois toiH 
Vii iv, vy, YN YYVVY YY NN 
i OK RRR RRND 
tepo tep1 tor 
Vou 
DO 
VoL \ 
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KM93C56/KM93C66 CMOS EEPROM 


TIMING DIAGRAMS 6 continued) 


INSTRUCTION TIMING 


READ 


WRITE , 
D 
DO 


EWEN 
EWDS ‘= / is \ STANDBY 


ENABLE = 11 
DISABLE = 00 


* Note: A7 is a don’t care address for KM93C56 


CHECK 
Fibers STATUS 


ERAL 


WRAL 
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KM93C56/KM93C66 


CMOS EEPROM 


INTRODUCTION 


The KM93C56/66 is a 2K/4K bit CMOS serial I/O 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a single 5.0V power 
supply. The write cycle of the KM93C56/66 is self tim- 
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating innerent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

It is possible to connect the DI and DO pins together 
as a common I/O to futher simplify the interface. 
However, with this configuration it is possible for a 
“bus conflict” to occur during the “dummy zero” that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 


DEVICE OPERATION 
READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “O’’) proceeds the 16 
bit data output string. 


EWEN/EWDS 

The KM93C66/56 is at the write disable (EWDS) state 
during the power-up period to protect against acciden- 
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 


operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vcc is removed 
from the part. Execution of the read operation is indepen- 
dent of both EWEN and EWDS instructions. 


WRITE 

The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is input on the DI pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip’s ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 


ERASE 

The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self- 
timed erase cycle. The chip’s ready/busy status is in- 
dicated at the DO pin by bringing CS high during erase 
cycle. 


WRAL 

The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in- 
itiates the self-timed write cycle with auto chip erase. All 
cells are written simultaneously with given data. 


ERAL 

The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self- 
timed write cycle. All cells are erased simultaneously. 


tee 
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KM93C56/KM93C66 


CMOS EEPROM 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352(8.92) 
0.372(9.45) 
ae eel ee 
0.260(6.60) 


- j 0.040(1.02) 
0.060(1.52) 


0.159(4.05) 


0.115(2.92) 


0.100(2.54) | | 
TYP 

0.014(0.36) 

0.022(0.56) 


0.020(0.51) 
0.040(1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


0.240(6.09) 


0.179(4.55) 


0.135(3.42) 


unit; inches (millimeters) 


coe 


0.290(7.37) 
0.310(7.87) 


tL 


0.008(0.20) 
0.012(0.30) 


0.012 (0.30) 
0.028 (0.70) 


0.224 (5.70) 


0.002 (0.05) 0.248 (6.30) 


0.008 (0.20) 


| oom ase 0.006 oa 0159 153) 
0.012 (0.303) 
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| PRELIMINARY 
KM93C56V/KM93C66V CMOS EEPROM 


2K/4K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 

e Enhanced extended operating voltage: 3.0VV5.5V The KM93C56V/66V is a extended voltage 2K/4K bits 

e Low power consumption serial |(O EEPROM and is fabricated with the well de- 
— Active: 3 mA (TTL) fined floating gate CMOS technology using Flower 
— Standby: 250,A (TTL) Nordheim tunneling for erasing and programming. 


Memory organization: 

— 128x 16 bits for KM93C56V 

— 256 x 16 bits for KM93C66 V 

System Clock Frequency: 1 MHz (max.) 


The KM93C56V/66V can be organized as 128/256 
registers of 16 bits each, which can be read/written seri- 
ally by a microprocessor. 


¢ Self timed write cycle The KM93C56V/66V is designed for applications up to 
— Automatic erase before write 100,000 erase/write cycles per word and over 10 years 
— RIB status signal during programming of data retention. 


Reliable CMOS floating-gate technology 
— Endurance — : 100,000 cycle 
— Data retention: 10 years 


FUNCTIONAL BLOCK DIAGRAM 
Clock/Vpp 


CORE 
128X16 
256 X16 


KM93C56VG/66VG 
(C56V/66V) 


steals) KM93C56V/66V 
™ os 
REGISTER CONTROL 
| a | 
REGISTER 
KM93C56VGD/66VGD 
7 DECODER ( 56VD/66VD) 
Pin Name Pin Function 
CS Chip Select 
SK Serial Data Clock 
| DI Serial Data Input | 
Mice teueeN ey. eee de a 
DO | Serial Data Output 
GND [ Ground | 
| N.C. No Connection | 
Vcc Power Supply 
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| | PRELIMINARY 
KM93C5S6V/KM93C66V | _ CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to: Vss 


Temperature Under Bias 


_ Storage Temperature — 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions: as' detailed in: the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


(Voltage reference to Vss, Fa=O°C to 70°C) 


| Supply Voltage Voltage 


Supply Voltage ee 


DC OPERATING CHARACTERISTICS 


(Vcc = 3.0V to 5.5V unless otherwise specified) 


Operating Voltage ee 
00) CS=SK=Vh 
liao [aC oS = Ve, Sk STM |} a 


oe Voo=5.5,CS=Vi | «iY ~SCi|S A _| 
Standby Current -(oygig) | lew} Wee 8 8V, 08 Vag P00 
input Low Voltage Levels [Vi | —S—Ss~—CSsSs—C—SS SSC BO 
Input High Voltage Levels | __Vaw | SS SSO | SC | 
eee Oe ee 


Output Voltage Levels 
(4.5<Voo<5.5) Von] lone = Ra 

Output Voltage Levels [Vos] lou=10yA 0 
(30<Voo<4.5) 8 EL” A SS” SN A 
Input Leakage Current = ae =: BV 
Gutput Lesage Curent] ho | Va =881, SSO] 28] 35] ua 


i 


STRUCTION SET FOR MODE SELECTION 


TATAGASAAAAZAIAO | — if 
LTAXXXXXX | =| Erase/Write enable 
/OOXKGKK Erase/Write disable 

Write all registers. 
Troon dtd erase al registers CS 


Note: 1. A7 is a “don’t care” address for KM93C56V. 
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PRELIMINARY 
KM93C56V/KM93C66V CMOS EEPROM 


AC TEST CONDITIONS 


Parameter Value 
Input Pulse Levels 0.2V to 2.6V 
Input Rise and Fall Times 20ns 
Timing Measurement Reference Level 0.8V and 2.0V 
Output Load 1 TTL GATE and CL= 100pF 


AC OPERATING CHARACTERISTICS. (Vcc =3.0V to 5.5V unless otherwise specified) 


Limits 
Parameter Symbol Test Conditions meanaees . = Unit 
; _ Maximum clock frequency mies te ntl celles. — 7 es ee | MHz _ 
(SK High Time | tx | Wote 1) | 500 — | 1s 
__SK Low Time _ Le tsku | (Note 1) 250 | — ins. 
Minimum CS Low Time | tes | tNote 2) | aso | — ns | 
| CS Setup Time tess Relative to SK 90 ae es 
DI Setup Time | Z oe tpis ; Relative to SK aide 50 | — | ns 
| _CS Hold Time os -_ | tcsH_ Relative to SK | 6) =. 4 ns 
| DI Hold Time ee ; tolH Relative to SK | 100 Medea. i} ns | 
Output delay to data “1” 1 tpp1 — — 500 di ns | 
ee = ucsrnaks exes eee ee ee nn remnant: a - 
Output Delay to Data ‘‘O”’ tppo — — 500 ns 
Use Serge ge ae ee a se oe a nd en ee: See ee AEA ieee UR oi 
| CSto Status Valid tv pe SEAR ere 800 | ns 
CS to DO in High-Z | tor ns 
Write Cycle Time te/w ms 
Falling Edge of CS to Dout High-Z toH, tH 


Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsx_+tskH must 
be equal or greater than to 1 us. 
e.g., if tsk. =250 ns then the minimum tskH=750 ns in order to meet the SK frequency specification. 
Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


Ke Vin ’ 
tcss tskH tskL = 

Vin 
SK 

Vit 

tois toiH 

Vin y, AY, IIVTV VV VN 
i RK RRR RE KKRYD 

tepo PDI DF 

Wi t t 
DO 

Vou \ 
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KM93C56V/KM93C66V CMOS EEPROM 


TIMING DIAGRAMS (Continued) 


INSTRUCTION TIMING 


READ 


f CHECK 
WRITE | STATUS 


1 \o 0 


’ ENABLE = 11 
DISABLE = 00 


CHECK 
STATUS 


ERAL 


WRAL 
DI 
D 
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KM93C56V/KM93C66V 


PRELIMINARY 
CMOS EEPROM 


INTRODUCTION 


The KM93C56V/66V is a 2K/4K bit CMOS serial I/O 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a3.0V to 5.5V single power 
supply. The write cycle of the KM93C56V/66V is self tim- 
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

It is possible to connect the DI and DO pins together 
as a common 1//O to futher simplify the interface. 
However, with this configuration it is possible for a 
“bus conflict” to occur during the “dummy zero” that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 


DEVICE OPERATION 
READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical ‘‘O’”) proceeds the 16 
bit data output string. 


EWEN/EWDS 

The KM93C56V/66V is at the write disable(EWDS) 
state during the power-up period to protect against acci- 
dental distubance. After the power-up period, the write 
operation must be preceded by an write enable(EWEN) 


operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vcc is removed 
from the part. Execution of the read operation is indepen- 
dent of both EWEN and EWDS instructions. 


WRITE 

The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is input on the DI pin. CS must be brought low hefore 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip’s ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 


ERASE 

The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self- 
timed erase cycle. The chip’s ready/busy status is in- 
dicated at the DO pin by bringing CS high during erase 
cycle. 


WRAL 

The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in- 
itiates the self-timed write cycle with auto chip erase. All 
cells are written simultaneously with given data. 


ERAL 

The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self- 
timed write cycle. All cells are erased simultaneously. 


el 
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KM93C56V/KM93C66V 


PRELIMINARY © 
CMOS EEPROM 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352(8.92) 
0.372(9.45) 
Saas 


pealesesl 
| 0.040(1.02) 
0.060(1.52) 


0.159(4.05) 


0.135(3.42) 
0.100(2.54) | i= 
TYP 


0.014(0.36) 
0.022(0.56) 


0.020(0.51) 
0.040(1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


ie eae 
0.148 (3.73) 
0.163 (4.15) 
Dts fal steleoe it 
ai fa 
0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


0.240(6.09) 
0.260(6.60) 
Rpm 


0.179(4.55) 


0.115(2.92) 


unit; inches (millimeters) 


os oe 


0.290(7.37) 
0.310(7.87) 
0.008(0.20) 
0.012(0.30) 
0.012 (0.30) 
0.028 (0.70) 


0.224 (5.70) 
0.248 (6.30) 


0.002 (0.05) 
0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 


Prinsunig 
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KM93C57/KM93C67 CMOS EEPROM 


2kK/4K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 

e Single 5 volt supply The KM93C57/67 is a 5V only 2K/4K bits serial I/O 

e Low power consumption EEPROM and is fabricated with the well defined float- 
— Active: 3 mA (TTL) ing gate CMOS technology using Flower Nordheim tun- 
— Standby: 250A (TTL) neling for erasing and programming. 

e User selectable memory organization 
— 25616 or 5128 for KM93C67 The KM93C57/67 can be organized as 128/256 
— 12816 or 2568 for KM93C57 registers of 16 bits each or as 256/512 registers by 8 

e System Clock Frequency: 1 MHz (max.) bits each, which can be read/written serially by a 
— Automatic erase before write microprocessor. 
— RIB status signal during programming 

e Reliable CMOS floating-gate technology The KM93C57/67 is designed for applications up to 
— Endurance — : 100,000 cycle 100,000 erase/write cycles per word and over 10 years 
— Data retention: 10 years of data retention. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
CORE 


256X16 or 


5128 
12816 or KM93C57G/67G 
256X8 (SC57/67) 


KM93C57/67 
S/A (1 | SIA (16) 
eee ore 
REGISTER ore 
= INSTRUCTION ¥ 
REGISTER KM93C57GD/67GD 
| 00 | (C57D/67D) 


INSTRUCTION 
DECODER a 
Pin Name Pin Function 


CS _Chip Select 
SK Serial Data Clock _ 
DI Serial Data Input | 
DO Serial Data Output | 
femme ms anaes eal 
GND | Ground 
*Note: When the ORG pin is connected to Vcc, X16 fg —— = 
organization is selected. And when it is con- |. N.C. i No Connection | 
nected to ground, X8 organization is selected. ORG* Memory Organization | 
If itis unconnected, then an internal pull-up device V p 
er Suppl 
will select the X16 organization. em ie Sie Se aes 
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KM93C57/KM93C67 | CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


item Unit 

Voltage on any pin relative to Vss —0.3 to +7.0 | V 
tempat Under Bias —-10 to +125 G 
Storage Temperature ) —65 to +150 °C 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


(Voltage reference to Vss, Ta=O°C to 70°C) 


Supply Voltage 


Supply Voltage 


DC OPERATING CHARACTERISTICS 


(Vcc = 4.5V to 5.5V unless otherwise specified) 


Parameter —— Test Condition iL 
Operating Voltage : 
Operating Current 

| Voc = 5.5V, CS=V A 

Standby Current ses = = E 
CMOS Ispo Voc = 5.5V, CS=Vss pA 

Input Low Voltage Levels Vit V 
Input High Voltage Levels Vin V 
L Voi lot =2.1mA V 

Output Voltage Levels 
Vou lou = 400nA V 
Input Leakage Current he Vin = 5.5V pA 
Output Leakage Current lot Vout = 5.5V, CS =O0V pA 
102 
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KM93C57/KM93C67 CMOS EEPROM 


A.C. TEST CONDITIONS 


PARAMETER VALUE 


Input Pulse Level 7 0.45V to 2.4V : 
Input Rise and Fail Time Se ee ams 20ns 


Output Load 1 TTL Gate and CL=100pF 


AC OPERATING CHARACTERISTICS 


(Vcc = 4.5V to 5.5V unless otherwise specified) 


Limits 
Parameter Symbol Test Conditions ~———_—____———_ Unit 


Max num: COCR EQUEDOY foLk = = 1.0 te 


a nr nen te eect nee ~ oo + _ a: a a neg 


oe lenis pistes pi ONT go's OI ane ieee OW: 
_SK Low Time ft tske (Note 1) | 250 0 | CU ss 


Minimum CS Low Time | tes _ (Note 2) 250 | — ns 


— CS Setup Time so gli: HOBO 8 oe cas thes Relative to SK__ Pe ee ore ns 
_DISetupTime == ————sSs toss] éReelative to SK 50 — ns | 


4. a et aa pen Seat weeeness 


_CS Hold Time - — y tesH | CRelativetoSK | OF ns_ 


DI Hold Time tbiH Relative to SK 100 — | ns 
cee me ere ee ae eee > . m BW iectetanay eaten cai sa Soy Spee nnn ea Ze a Bel tah a a Bere a teks EES casa ie te at ee + —~ aa rs 
Output Delay to Data “1” teo1 _ 7 900 ns 


a FASS TOS Seat, “Ae SS AN tis ete ee el Seal ; eee 
| 


Output Delay to Data““O” | top — | 500 | ns_ 
CS to Status Valid tsv = a 900 Ns 


- + ear ate te ts = 4 “ ean eee 


—CStoDOinHighZ |store =. ft =| A00 . |. ns 
__Write Cycle Time te a 6s cet ys 
Falling Edge of CS to Dout High-Z tou, t1H — — 100 ns 


Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsx_+tskH must 
be equal or greater than to 1 us. 
e.g., If tskL=250 ns then the minimum tskxH=750 ns in order to meet the SK frequency specification. 
Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 
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KM93C57/KM93C67 CMOS EEPROM 


INSTRUCTION SET FOR MODE SELECTION 


Address | 
OP Code Comment 
pb 16 512x8 256 x16 
(128 x 16) (256 x 8) 


A7~AO A8~AO 
(A6~A0) (A7~A0) (16 bit) | (8 bit) Read register at specified address 


A7~AO A8~A0 

WRITE oe (AB~AO) | (A7~AO) Di5~Do | Dg~Do | Write the data at specified address 
A7~A0O A8~AO 

anes Cem (AB~AO) | _(A7~AO) ee ei a saan 


11XXXXXX | 11 XXXXXXX 
EWEN (14 XXXXX) | (11 XXXXXX) _ Erase/Write enable 


OOXXXXXX | OOXXXXXXX 
EWDS = (OOXXXXX) | (OOXXXXXX) a fae! Erase/Write disable 


O1XXXXXX | 1OXXXXXXX 
WRAL 00 (01 XXXXX) | (01 XXXXXX) iD15-Do | Dg~Do | Write all registers 


1 OXXXXXX | O1XXXXXXX 


Note: ‘( )’ iS appliable to KM93C57 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


Instruction 


Vir r 
CS 
Vit 14s 
tess tsk aaa a: tics 
Vin 
SK 
Vit 
tois toi 
Vin 


A SOK RORY 
too too on 


DO 


ORGANIZATION 


KM93ce7 512x 8 Ae} Pr 
256X16 — 
KM93C57 256 8 eer eee 
128x16 See “a Sen aE 


104 


tits” 


ELECTRONICS 


KM93C57/KM93C67 CMOS EEPROM 


TIMING DIAG RAMS (Continued) 


INSTRUCTION TIMING 


READ 


CHECK STANDBY 
STATUS 


WRITE 
os EXE KEKE KON 


EWEN 
EWDS 


J I \ STANDBY 
CS 


ENABLE = 11 
DISABLE = 00 


CHECK 
Spar STATUS 


CHECK 
STATUS 


t1H 


ERAL : / 


CHECK 
WRAL STATUS 
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KM93C57/KM93C67 


CMOS EEPROM 


INTRODUCTION 


The KM93C57/67 is a 2K/4K bit CMOS serial I/O 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a single 5.0V power 
supply. The write cycle of the KM93C57/67 is Self tim- 
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating innerent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

It is possible to connect the DI and DO pins together 
as a common i/O to futher simplify the interface. 
However, with this configuration it is possible for a 
“bus conflict” to occur during the ‘dummy zero” that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 


DEVICE OPERATION 
READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical “O”’) proceeds the 16 
bit data output string. 


EWEN/EWDS 

The KM93C57/67 is at the write disable (EWDS) state 
during the power-up period to protect against acciden- 
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 


operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vcc is removed 
from the part. Execution of the read operation is indepen- 
dent of both EWEN and EWDS instructions. 


WRITE 
The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is input on the DI pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip’s ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 


ERASE 

The erase operation is started by sequentially loading its 

instruction, address. After the last bit of data is input on 

the DI pin, CS must be brought low before the rising edge 

of the SK clock. This falling edge of CS initiates the self- 

timed erase cycle. The chip’s ready/busy status is in- 

dicated at the DO pin by bringing CS high during erase 

cycle. 


WRAL 

The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in- 
itiates the self-timed write cycle with auto-chip-erase. All 
cells are written simultaneously with given data. 


ERAL 

The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self- 
timed write cycle. All cells are erased simultaneously. 
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KM93C57/KM93C67 


CMOS EEPROM 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352(8.92) 
0.372(9.45) 

0.240(6.09) 

| eee 0.260(6.60) 


| | 0.040(1.02) 
0.060(1.52) 


0.159(4.05) 
| 0.179(4.55) 
0.115(2.92) 
0.135(3.42) 
0.100(2.54) | 
TYP 0.020(0.51) 


0.040(1.02) 


0.014(0.36) 
0.022(0.56) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 


0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


unit; inches (millimeters) 


0.310(7.87) 
0.008(0.20) | 
0.01 2(0.30) 
0.012 (0.30) 
0.028 (0.70) 


0.224 (5.70) 
0.248 (6.30) 


0.002 (0.05) 
0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 
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| PRELIMINARY 
KM93C57V/KM93C67V CMOS EEPROM 


2kK/4K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 

e Enhanced extended operating voltage: 3.0V~~5.5V The KM93C57V/67V is a extended voltage 2K/4K bits 

¢ Low power consumption serial I/O EEPROM and is fabricated with the well de- 
— Active: 3 mA (TTL) fined floating gate CMOS technology using Flower 
— Standby: 250,A (TTL) Nordheim tunneling for erasing and programming. 

e User selectable memory organization 
— 256x 16 or 512 8 for KM93C67 V The KM93C57V/67V can be organized as 128/256 
— 128x16 or 256 x 8 for KM93C57 V registers of 16 bits each or as 256/51 2 registers by 8 

e System Clock Frequency: 1 MHz (max.) bits each, which can be read/written serially by a 
— Automatic erase before write microprocessor. 
— R/B status signal during programming 

e Reliable CMOS floating-gate technology The KM93C57V/67V is designed for applications up to 
— Endurance : 100,000 cycle 100,000 erase/write cycles per word and over 10 years 
— Data retention: 10 years of data retention. | 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


Clock/Vpp 
GENERATOR 
CORE 


eBuO: 256X 16 oF 
cs f+] Loaic 512X8 
128X16 or 


256 X8 


- KM93C57VGI67VG 
(C57V/67V) 


ona}  _KM93C57V/67V 


aoe Ease 
aoe Ease 
2 
REGISTER bo | KM93C57VGD/67VGD 
(57VD/I67VD) 
DECODER ier oar Ee era 
Pin Name Pin Function 
CS ae Chip Select 
SK Serial Data Clock 
DI "Serial ‘Data Input 
DO L - Serial Data Output — 
GND | ' Ground 
*Note: When the ORG pin is connected to Vcc, X16 pie oak N C = Sees 
organization is selected. And when it is con- |. NO. es Yo Connection _ | 
nected to ground, X8 organization is selected. ORG* Memory Organization 
If it is unconnected, then an internal pull-up device [ ee. A Power Supply 
will select the X16 organization. __Veo___| Power Supply | 


ELECTRONICS 


PRELIMINARY 
KM93C57V/KM93C67V CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS“ 


fe a eS re eg ee eee fe ed 
Item Symbol Rating Unit 
_ Voltage on any pinrelative toVss | in OS toF7O | UV 
— Temperature Under Bias Ths, | 10 to $1250 8 
Storage Temperature Tstg = 69.10.47 1:50 i 
* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
shouid be restricted to the conditions as Geitaiied in tne operational Sections of this data sheet. Exposure to ab- 


solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


(Voltage reference to Vss, Ta=O°C to 70°C) 


Item Symbol Min Typ Max Unit 
Supply Voltage Neo | 80 Wise, “SEi 5 ih oe ih. ow 
Supply Voltage Vss O O 0 V 


DC OPERATING CHARACTERISTICS 


(Vcc =3.0V to 5.5V unless otherwise specified) 


Parameter Symbol Test Condition Min Max Unit 
Operating Voltage Voc 3.0 5.5 V 
(DC) locy CS =SK=Vin 1 mA 
Operating Current (AC) Ee CS= vA SK = 1MHz mA 
(TTL) Ispy Vec = 5.5, CS = Vit 250 pA 
Standby Current CMOS) is Vc =55V, CS=Va 100 aA 
Input Low Voltage Levels Vit —0.3 0.8 V 
Input High Voltage Levels Vin Voc +. 0.3 V 
Output Voltage Levels Vout lo. =2.1MA 0.4 V 
(4.5 < Vcc < 5.5) Vowt lon = —400pnA 2.4 V 
Output Voltage Levels Vou lo. = 10nA V 
(3.0<Voco<4.5) Seon V 
Input Leakage Current ha Vin = 5.5V -2.5 2.5 uA 
Output Leakage Current lio Vout = 5.5V, CS =0V 25 25 uA 
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PRELIMINARY 
KM93C57V/KM93C67V CMOS EEPROM 


AC TEST CONDITIONS 


japut Pulse Levels — 0.2V to 2.6V 
Input Rise and Fall Times 
Timing Measurement Reference Level 0.8V and 2.0V 

{TTL GATE and CL = 100pF 


AC OPERATING CHARACTERISTICS 
(Vcc = 3.0V to 5.5V. unless otherwise specified) 


Limits 
Parameter Test Conditions 


Maximum clock frequency | Fok > 


SK High Time i ce alloys (Note 1) — 
SK Low ~ Time ff tskE (Note 1) : 
/ Minimum CS Low Time _ . — _te - _ (Note 2) _ 
__CS Setup Time | tess | RelativetoSK | 
DI Setup Time _t tois | Relative to SK 
CSHoldTime tes | Relative to SK 


~ Output Delay to Data wis 
7 Output Delay to Data pol. 
_ cS to Status Valid : | ty - ie 
CS to DO in High- az ; . | : | TO eagcceepe 
Write Cycle Time a _ _ 7 = = ci a — 
Falling Edge of CS to Dout High-Z | tees. te 


Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore ina SK clock cycle tsx.+tskH must 
be equal or greater than to 1 us. 
e.g., if tsk_=250 ns then the minimum tskH=750 ns in order to meet the SK frequency specification. 
Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 
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KM93C57V/KM93C67V CMOS EEPROM 


INSTRUCTION SET FOR MODE SELECTION 


Pea ees 


Address Data 
Instruction | SB > OP Code Comment 
ols 512x8 256x161 512x8 
(128 x 16) (256 x 8) 


A7~AO A8~vA0 


READ 1 (AB\ AO) (A7~AO) hee register at specified address 
A7~AO A8VA0 a” 
WRITE 1 01 (A6B~AO) | (A7~A0) Di5~Do | Dg~Do | Write the data at specified address 
: A7~AO A8~A0 ace 
ERASE 1 11 (A6~A0) (A7~AO) — Erase the data at apeciice address 
11XXXXXX | 11 XXXXXXX 


(11XXXXX) | (11 XXXXXX) 


OOXXXXXX | OOXXXXXXKX 
EWDS 1 00 (OOXXXXX) (OOXXXXXX) — — vero disable 


O1XXXXXX | 1OXXXXXXX ; 
WRAL 1! OO (01 XXXXX) (01 XXXXXX)_ Di5-Do | Dg~Do | Write all registers 7 


1OXXXXXX | O1XXXXXXX 
ERAL 1 OO (1 OXXXXX) | (4 OXXXXXX) —_ — Erase all registers 


Note: _)’ is appliable to KM93C57V 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


EWEN 1 OO — — Erase/Write enable 


CS 
Vit 
Vin 
SK 
Viv. 
Vin 
DI SPA WP WW OL 
: RK 
pr tpn 
Vou 
DO 
Vot 
ORGANIZATION 
Ee ee a ae ee ea Te pieces 
| P/N Organization AN DN 
i 
D 
KM93C67V S12Xx 8 As |  D 
256X16 Az (Dis 
KM93C57V 256X 8 Ar 
12816 Ae Di5 
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KM93C57V/KM93C67V CMOS EEPROM 


TIMING DIAGRAMS continued) 


INSTRUCTION TIMING 


READ 


ENABLE = 11 
DISABLE = 00 


CHECK 
STATUS 


ERAL 


WRAL 


J :1X\o of 1 XY Ky KXXKKAX Dns } 


ae 
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KM93C5/7V/KM93C67V 


PRELIMINARY 
CMOS EEPROM 


INTRODUCTION 


The KM93C57V/67V is a 2K/4K bit CMOS serial I/O 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on chip programming voltage 
generator allows user to use a3.0V to 5.5V single power 
supply. The write cycle of the KM93C57V/67V is self tim- 


ed with the ready/busy status of chip indicated at the DO | 


pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. 

It is possible to connect the D! and DO pins together 
as a common I/O to futher simplify the interface. 
However, with this configuration it is possible for a 
‘pus conflict” to occur during the ‘dummy zero” that 
precedes the read operation, if AO is alogic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 


DEVICE OPERATION 
READ 


After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical ‘‘O’’) proceeds the 16 
bit data output string. 


EWEN/EWDS 

The KM93C57/67 is at the write disable (EWDS) state 
during the power-up period to protect against acciden- 
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 


operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vcc is removed 
from the part. Execution of the read operation is indepen- 
dent of both EWEN and EWDS instructions. 


WRITE 

The write operation is started by sequentially loading its 
instruction, address and data set. After the last bit of data 
is input on the D! pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip’s ready/busy status is indicated at the DO pin by 
bringing CS high during write cycle. 


ERASE 

The erase operation is started by sequentially loading its 
instruction, address. After the last bit of data is input on 
the DI pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the seif- 
timed erase cycle. The chip’s ready/busy status is in- 
dicated at the DO pin by bringing CS high during erase 
cycle. 


WRAL 

The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in- 
itiates the self-timed write cycle with auto-chip-erase. All 
cells are written simultaneously with given data. 


ERAL 

The ERAL instruction is started by sequentially loading 
its instruction. After the last bit of data is input on the 
DO pin, CS must be brought low before the rising edge 
of the SK clock. This falling edge of CS initiates the self- 
timed write cycle. All cells are erased simultaneously. 
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KM93C57V/KM93C67V 


_ PRELIMINARY 
CMOS EEPROM 


PACKAGE DIMENSIONS | 
8 PIN PLASTIC DUAL IN LINE PACKAGE 


0.352(8.92) 
0.372(9.45) 
ee i 
0.260(6.60) 


| 
| | 0.040(1.02) 
0.060(1.52) 


0.159(4.05) 


0.115(2.92) 


0.100(2.54) | | 
TYP 

0.014(0.36) 

0.022(0.56) 


0.020(0.51) 
0.040(1.02) 


8 PIN PLASTIC SMALL OUT LINE PACKAGE 


0.148 (3.73) 
0.163 (4.15) 
ef: 
0.012 (0.31) 
0.020 (0.51) 


0.194 (4.92) 
0.202 (5.12) 


0.055 (1.40) 
0.077 (1.95) 


0.240(6.09) 


0.179(4.55) 


0.135(3.42) 


unit; inches (millimeters) 


= 


0.290(7.37) 
0.310(7.87) 


— f 
0.008(0.20) 


0.012(0.30) 


0.012 (0.30) 
0.028 (0.70) 


0.002 (0.05) 
0.008 (0.20) 


0.006 (0.153) 
0.012 (0.303) 


0.224 (5.70) 
0.248 (6.30) 
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KM93CS56/KM93CS66 CMOS EEPROM 


2k/4K Bit Serial Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 

¢ Single 5 volt supply The KM93CS56/66 is a 5V only 2K/4K bits serial I/O 

e Write protection with memory pointer EEPROM and is fabricated with the well defined float- 

e Low power consumption ing gate CMOS technology using Flower Nordheim tun- 
— Active: 3 mA (TTL) neling for erasing and programming. 

— Standby: 250A (TTL) 

e Memory organization: Ihe KM93CS56/66 can be organized as 128/256 
— 256 x 16 bits for KM93CS66 registers of 16 bits each, which can be read/written 
— 128 x 16 bits for KM93CS56 serially and provides data security feature with the 

e System Clock Frequency: 1 MHz (max.) memory pointer against the data modification. Besides, 

e Self timed write cycle this memory pointer address can be locked permanetly. 
— Automatic erase before write 
— RIB status signal during programming The KM93CS56/66 is designed for applications up to 

e Reliable CMOS floating-gate technology 100,000 erase/write cycles per word and over 10 years 
— Endurance — : 100,000 cycle of data retention. 


— Data retention: 10 years 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


Clock/Vpp 
GENERATOR 


MEMORY POINTER 
REGISTER 


CORE 


256X16 
CONTROL X&Y 128X16 
LOGIC DEC. 
S/A (16) 
DATA 
REGISTER im 
; INSTRUCTION { 
REGISTER 
— INSTRUCTION 
DECODER 


COMPARATOR ai 


KM93CS56G/66G 
(S56/66) 


KM93CS56/66 


KM93CS56GD/66GD 
(S56D/66D) 


Pin Function 
Chip Select 
Serial Data Clock 


Serial Data Input 


Serial Data Output 


Ground 


Program Enable 


Protect Register Enable 


Power Supply 
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_KM93CS56/KM93CS66 ss MOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss —0.3 to +7.0 


Temperature Under Bias _ | —-10 to +125 
Storage Temperature —65 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


(Voltage reference to Vss, Ta=O0°C to 70°C) 


ee eee 


Supply Voltage 
Supply Voltage Ease 0 


DC OPERATING CHARACTERISTICS 


(Vcc = 4.5V to 5.5V unless otherwise specified) 


Operating Current 
Standby Current 
Voc = 5.5V, CS = Veg iA 
Input Low Voltage Levels ESO 3 V 
3 v 
V 


Le] mA 
fe a 
[tes Lee _— 
| 03 | 
ie fa Voos0.3 | VV 
v plo=2tmA | 
24 
pe 


2. 
lot =2.1mMA 
Output Voltage Levels 
lou = 400nA 2.4 


Input Leakage Current 
Output Leakage Current 


Vout = 5.5V, CS — OV 


04 | 
a 
Vin = 5.5V ee uA 
25 


ean - 
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KM93CS56/KM93CS66 CMOS EEPROM 


A.C. TEST CONDITIONS 


PARAMETER VALUE 


Input Pulse Level = . 0.45V to 2.4V 


Input Rise and Fail Time 20ns 


Output Load © 1 TTL Gate and CL=100pF 


AC OPERATING CHARACTERISTICS 


(Vcc = 4.5V to 5.5V unless otherwise specified) 


Parameter 


Mt Maximum clock frequency _ 
SK High Time tSKH (Note 1) — ns 
SK Low Time =| tSKL (Note 1) — ns 
Minimum CS Low Time | _tcs (Note 2) — ns 
CS Setup Time toss Relative to SK — ns 
F PRE Setup Time i tpRES Relative to SK — ns 


PE Setup Time Relative to SK 


DI Setup Time tois - 
ee ee 
ae ae 
Relative to CS = ns 

DI Hold Time tolH Relative to SK 100 —_ ns 

Output Delay to Data “1” tpp1 — — 500 ns 

Output Delay to Data ‘‘O” tppo — —_ 500 ns 

CS to Status Valid tsv — ~~ 500 ns 

CS to DO in Tri-state tor — — 100 ns 

Write Cycle Time te/w —_ — 10 ms 

Falling Edge of CS to Dout High-Z ee ee ee 100 


Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsx_+tskH must 
be equal or greater than to 1 us. 
e.g., if tskx_=250 ns then the minimum tskH=750 ns in order to meet the SK frequency specification. 
Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles. 
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KM93CS56/KM93CS66 CMOS EEPROM 


INSTRUCTION SET FOR MODE SELECTION 


orc] ss [or cae) vases [oom [omer] omme— 
Read register starting at 
READ ie ha [Dour | 0 | x specified address 


[FeAD 
pwre [1] ot | A7-AO | Dis-Do| 0 | 1| Write dataatmemory 
EWEN | 1| 00 | 11Xxxxxx | — | 0 | 1| Erase/Write enable 
-Ewos [1 /{ 00 | 00xxxxxx | — | 0 |X| Erase/Write disable 
pwraL [1 {00 | 01XxxxxK | Dis-Do| 0 | 1 | Write all registers 
|MPREN [1 | 00 | — 11XXXXXX | Enable MPR write related instructions 
oo 

1 O01 
| 


41111111 fee] 
Note: 1. MPR: Memory Pointer Register 


A7 - AO 
2. A7 is a ‘don’t care” address for KM93CS56 


a | Clear the MPR 


1 
1 
1 


Write address in MPR* 


One time only instruction to lock the 
MPR address permanently 


00000000 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 


PRE 


PE 


CS 
Vit 


tess 


SK 


DI 


DO 


ELECTRONICS 


KM93CS56/KM93CS66 CMOS EEPROM 


READ (PRE=Vi_, PE=‘‘Don't Care”) 


oe LEXEXG XEN 


On HIGH Z 0 A Dis ) {Do KXXX) 


oH, GH 


* Note A7 is a don’t care address for KM93CS56 


WRITE (PRE=Vi) 


DO meme oC) a bY 4 te pe BUSY READY 


* Note A7 is a don’t care address for KM93CS56 
EWEN (PRE=Vi.) 


PE 


SK 


CS 


DI 


DO $$ HIGH-Z 
EWDS (PRE=ViL, PE=“Don't Care”) 

*« SJUU UU OD UD UU UU UU UU $ 

- Cf tcs 


DI 


DO — HIGH-Z 


Prana 
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KM93CS56/KM93CS66 CMOS EEPROM 


MPRWRT 


PRE 


PE 
SK 


cs 


DI 


DO 


MPRCLR 


PRE 


PE 


SK 


CS 


DI 


DO 


MPRDS 
PRE 


PE 


* Note A7 is a don’t care address for KM93CS56 


[NRK KX EIR 
_J* RRRXXEREE ERX KRRK ARKH K KERR RINY 


HIGH-Z 


wy, j CX XXXXXXXXXAXKKKXEXY 
” XXX XXAXXEKKXKKXXIKX 


a AAOATAzOZOVOXAAraYOCAOreYOZz0% 
yy -—~—~S KKK ERY 


CHECK 
STATUS 


HIGH-Z BUSY READY 


ELECTRONICS 


KM93CS56/KM93CS66 CMOS EEPROM 


WRAL (PRE=V\i) 


PE / 


KA 


tos 
CS / , CHECK STATUS 
—| tsv 
DI f+ X2_ 0/7 EKKO) (Do \ 


tew 


MPRRD (PE=“Don't Care”) 


tes 
-———_—————__________“_—_—- 
DOH IGH-2 ———_F 2 (Ar) (Ac ) (Ao) 11000 


* Note A7 is a don’t care address for KM93CS56 


MPREN 


PRE 


PE 


SK 


CS 


DI 


DO Seen {|G 1-7 
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KM93CS56/KM93CS66 


CMOS EEPROM 


INTRODUCTION 

The KM93CS56/66 is a 2K/4K bit CMOS serial I/O 
EEPROM used with microcontrollers for non-volatile 
memory applications. The on-chip programming voltage 
generator allows user to use a single 5.0V power 
supply. The write cycle of the KM93CS56/66 is self tim- 
ed with the ready/busy status of chip indicated at the DO 
pin. All the operations of the chip are preceded by 
two OP code bits, facilitating inherent protection against 
false writes. The DO pin is a high-Z except for the read 
period and the ready/busy indication period to eliminate 
bus contention. The KM93CS56/66 offers a data security 
feature with memory pointer to prevent the protected 
memory register. Once defined the memory pointer, the 
memory register is divided into a read/write area and read 
only area. The addresses equal to or greater than the 
memory pointer are protected from the Write operation 
unless clearing the memory pointer register. 

It is possible to connect the DI and DO pins together 
as a common I/O to futher simplify the interface. 
However, with this configuration it is possible for a 
“bus conflict” to occur during the ‘dummy zero” that 
precedes the read operation, if AO is a logic high level. 
Under such a condition the voltage level seen at DO is 
undefined and will depend upon the relative impedances 
of DO and the signal source driving AO. The higher the 
current sourcing capability of AO, the higher the voltage 
at the DO pin. 


DEVICE OPERATION 

READ 

After a read instruction and address set is received, low 
to high transition of the SK clock produces output data 
at DO pin. A dummy bit (logical ‘‘O”’) proceeds the 16 
bit data output string. After 16 bits are clocked out, the 
device read out the next address automatically. To ter- 
minate the read operation CS pin must be toggled high 
to low. 


EWEN/EWDS 

The KM93CS56/66 is at the write disable (EWDS) state 
during the power-up period to protect against acciden- 
tal disturbance. After the power-up period, the write 
operation must be preceded by an write enable (EWEN) 
operation. The write enable (EWEN) mode is maintained 
until a EWDS operation is executed or Vcc is removed 
from the part. Execution of the read operation is indepen- 
dent of both EWEN and EWDS instructions. 


WRITE 


The write operation is started by sequentially loading its 


instruction, address and data set. After the last bit of data 
is input on the DI pin, CS must be brought low before 
the rising edge of the SK clock. This falling edge of CS 
initiates the self-timed write cycle with auto erase. The 
chip’s ready/busy status is indicated at the DO pin by bring- 
ing CS high during write cycle. During loading the WRITE 
instruction, the PE pin must be high, however after 
loading the WRITE instruction, the PE pin becomes “don’t 
care”. 


WRAL 

The WRAL instruction is started by sequentially loading 
its instruction and data set. After the last bit of data is 
input on the DO pin, CS must be brought low before the 
rising edge of the SK clock. This falling edge of CS in- 
itiates the self-timed write cycle with auto chip erase. All 
cells are writen simultaneously with given data. The 
WRAL instruction is valid only when the memory pointer 
register has been cleared by executing a MPRCLR instruc- 
tion and while loading the WRAL instruction, the PE pin 
must be held high, however after loading the WRAL in- 
struction, the PE pin becomes ‘don’t care’ 


MPRRD 

The memory pointer register read (MPRRD) instruction 
outputs serial 8-bit address stored in the memory pointer 
register on the DO pin. Like the read operation, a dum- 
my bit (logical “O”) precedes the 8 bit address string. 
While loading the MPRRD instruction, PRE pin must be 
held high. 


MPREN 

The memory pointer register enable (MPREN) instruc- 
tion is used to enable the MPRCLR. MPRWRT and 
MPRDS modes. The device must be in EWEN mode, 
before MPREN mode is executed. Both the PRE and PE 
pin must be held high while loading the MPREN instruc- 
tion, however after loading the instruction, PE and PRE 
pins become “don’t care’. Note that MPREN instruction 
must be immediately preceded before executing a 
MPRCLR, MPRWRT, or MPRDS instruction. 


MPRCLR 

The memory pointer clear (MPRCLR) instruction reset 
the address stored in the memory pointer register. After 
executing the MPRCLR, the entire memory register can 
be programmed by using WRITE and WRAL instruction. 
Both the PRE and PE pin must be held high while loading 
the MPRCLR instruction. Once enabled this instruction, 
both the PE and PRE pins become ‘“‘don’t care’’. 
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CMOS EEPROM 


MPRWRT 

The memory pointer register write (MPRWRT) instruc- 
tion program the memory pointer address into the memory 
pointer register. Once defined the memory pointer ad- 
dress, the memory registers, which has greater than or 
equal to the memory pointer address, are protected from 
the data modification. The memory pointer register must 
be reset before moving the memory pointer address, by 
executing the MPRCLR instruction. Both the PRE and PE 
pin must be held high while loading the MPWRT instruc- 
tion. Once enabled this instruction, both the PE and PRE 
pins become ‘don’t care” 


MPRDS 

The memory pointer function disable (MPRDS) instruc- 
tion is one time only instruction. The MPRWRT, MPRCLR, 
and MPREN instruction is disabled by executing this in- 
struction. Therefore the address of the memory pointer 
register is permanently unalterable so that the memory 
registers whose address is greater than or equal to the 
memory pointer address, are not afford to modify the data 
permanetly. Both the PRE and PE pin must be held high 
while loading the MPRCLR instruction. Once enabled this 
instruction, both the PE and PRE pins become “don’t 
care.” 


PS AMSUNg 


ELECTRONICS 


123 


KM93CS56/KM93CS66 _ CMOS EEPROM 


PACKAGE DIMENSIONS 
8 PIN PLASTIC DUAL IN LINE PACKAGE unit; inches (millimeters) 


0.352(8.92) 
0.372(9.45) - 
0~10° 
SPeeaaeee 
0.240(6.09) 0.290(7.37) 
0.260(6.60) 0.310(7.87) 
Eee 


a 
meer Fa 
0.040(1.02) 
0.060(1.52) 0.008(0.20) 


0.012(0.30) 
0.159(4.05) 
| 0.179(4.55) 
0.115(2.92) 
0.135(3.42) 
0.100(2.54) | 
TYP | 0.020(0.51) 
0.040(1.02) 
0.014(0.36) 
0.022(0.56) 
8 PIN PLASTIC SMALL OUT LINE PACKAGE 0.012 (0.30) 


0.028 (0.70) 


0.224 (5.70) 
0.248 (6.30) 


0.148 (3.73) 
0.163 (4.15) 


0.002 (0.05) 
0.008 (0.20) 


ne 
0.012 (0.31) | oom e159 0.006 oe 9 153) 
0.020 (0.51) 0.012 (0.303) 


0.055 (1.40) 
0.077 (1.95) 
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PRELIMINARY 
CMOS EEPROM 


1,024-Bit Intelligent Serial EEPROM for Prepaid Card 


FEATURES 


¢ Single 5V power supply 

¢ Internal Memory organization : 128 x 8bit 

¢ UART compatible asynchronous protocol with sys- 
tem clock 4.915 MHz 

- Low power comsumption 

- Active Current: 5 mA 

- Standby Current : 100A 

Fast write time : 10 ms/byte 

- Self-timed write 

- Automatic erase before write 

- Main memory area 1024 bits, divided by logic into 
- 4bytes chip data 
- 12 bytes card data 
- 4bytes count data and backup 
- 108 bytes free area 

¢ Maximally 65535 count units 

¢ High perfomance CMOS floating-gate technology 
- Endurance : 10,000 cycle/byte 
- Data retension : 10 years 

¢ Standard delivery : Wafer form and 8 pin COB 


FUNCTIONAL BLOCK DIAGRAM 


I/O Bus 


UART 
Communication 
control 
Block 


CS 
CLK 
/O 


1K EEPROM 
Array 
(128 x 8 Bit) 


Address 
Registers 


Vcc —— 


Vss —=— 


High Voltage 
Generator 
Read/Write 
Controller 


Instruction 


Sense Amp. & 


/O Register 


_ |. Pin Name Pin Function 
CS Chip Select 
CLK Clock 
Comparator /O Data In/Out 
VCC Power 
VSS Ground 
NC No Connection 


GENERAL DESCRIPTION 


The KM28i01 is based on an EEPROM array containing 
1024 bits. The main memory area is divided into 4 different 
section depending on the operating characteristics. It has 
EEPROM of 112 bytes, inhibitable EEPROM of 12 bytes by 
Lock-out and ROM of 4 bytes. Thus, by executing Lock 
instruction, the address bytes ranging 4 to 15 can be pro- 
tected against write. 

Spicial logic algorithm to secure the value data is included. 
The two bytes storing the value data is protected from write 
operation when the new value is equal to or higher than the 
stored value. 

On delievery the memory content is at logic "1" except for 
ROM area, whose contents the customer is asked to notify 
to SAMSUNG. 


The KM28i01 is an ideal application for pre-paid cards such 
as telephone cards, using a UART-compatible asychronous 
protocol. The standard delivery of this product is performed 
either in dice or in 8 pin COB. 


PIN CONFIGURATION 


(COB) 


Decoder 
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PRELIMINARY 
KM28i01 CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Parameter Symbol 
Voltage on any pin relative to Vss VIN —0.3to + 7.0 
Temperature Under Bias Thias —10to + 85 
Storage Temperature T sq —65to + 125 


* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


Voltage reference to Vss, T,»="20C to+ 70 


Parameter 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Operating Voltage 
Operating Current 
Standby Current(Reset) 


Input Voltage Levels 


lo.=2.1mA 
loH= - 400uA 


Output Voltage Levels 


Input Leakage Current Vin=9.5V, CS=Viy 
Output Leakage Current Vout=CLK=Vec=5.5V 


Clock Sink Current Vin=9.9V, CS=V,, * 
Write Inhibit Voltage Level ee ee 


Note 1) Sinking current of Clock pin when chip not selected. 


AC TEST CONDITIONS 


Input Pulse Levels 0.45V to 2.4V 
20ns 


0.8V and 2.0V 
1 TTL GATE and CL=100 pF 


Input Rise and Fall Times 


Timing Measurement Reference Level 


Output Load 
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AC OPERATING CHARACTERISTICS 


Parameter Symbol Test Conditions Min Typ Max Unit 
rar eae NO eee eine EY CPOE ENS SU SERS AEB nee eee See a See 
[Databitme | tm] WMINSMHorvi toe fs 
_ClocktoDoutDelay | to NEI AOO DE so. AW en Fe Wore atl, 150 {| ns 
_EraseWrite pulsewidth | few eet ect I SD. 

CS low pulse delay i! tos, | oe | 100 eM oe ns | 
VectoCSsetuptime | ces ff CL N00PF OE HS 
Clock frequency ie foLk — = | 4.9152 | — | MHz. 


ASYNCHRONOUS SERIAL COMMUNICATION PROTOCOL 


Character j Character j+1 


BITO BIT1 BIT2 BIT3 BIT4 BITS BIT6 BIT7 BITO BIT1 BIT2 BIT7 


Start Bit "0" Stop Bit "1" 


SB SSS 


AC TIMING DIAGRAM 


pe lvccs . | | lich 
Voc pte 
tp 


/O 


Start Bit Stop Bit Start Bit Data Bit 
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KM28i01 | CMOS EEPROM 
TIMING DIAGRAMS 
READ TIMING 


XANAX 


128 


SAMS UN 
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PRELIMINARY 
CMOS EEPROM 


TIMING DIAGRAMS (Continued) 
LOCK TIMING 


CS | 


<OP0~OP7> 


re Jello XXX» — 


NOP TIMING 


cs Be 


CLK 


<OP0~OP7> 


. HL MK 


INTRODUCTION 


The KM28i01 is a value-card chip, internally organized as 

128 x 8 bits, communicating with external devices via asyn- 

chronous serial communication protocol with 9600 BPS. 

The operating characteristics of the memory are divided 

into different function areas : 

* address 0-3 as ROM for chip data 

* address 4-15 as inhibitible EEPROM for card data 

* address 16-17 as EEPROM with security logic for value 
data 

* address 18-19 as EEPROM with security logic for a 
back-up of value data 

* address 20-127 as blank EEPROM for storing informa- 
tion 

The address range 0-3 holds unalterable chip data, eg cus- 

tomer |.D. or intended application. The address range 4-15 

is normally written during card initialization by the card 

issuer and secured against alteration by executing Lock 

instruction. 

The address range 16 and 17 is EEPROM and stores the 

current status of the value. The two bytes comprise a word, 

16 is low byte and 17 is high byte. 

Address range 18-19 is an exact back-up of bytes 16-17. 

Executing VALWRT instruction writes the value data into 


the address range 16-19 altogether within the teyy of 10ms. 
VALWRT operation is internally terminated when the new 
value is higher than or equal to the present value stored. 
Thus the number of write operation that is possible is 
restricted by chip logic to a maximum count of 65535 units. 
The address range 20-127 is always accessible both in 
read and write mode. 


PIN DESCRIPTION 
CS (Chip Select) 


The CS pin allows normal operation of device when set to 
high. When set to low, it resets the device to minimize the 
power consumption, terminating all /O communication, and 
puts the output in high impedance state. 


CS (Clock) 

CLK is a system clock which allows operation of the device 
at the specified frequency. The KM28i01 has an internal 
clock divider to produce 9600 baud output using the input 
clock frequency of 4.9152 MHz. When CS is low, an inter- 
nal pull-down device will sink a typical current of 10mA 
through clock pin. 
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PRELIMINARY 
CMOS EEPROM 


I/O (Input/Output) 


The data I/O accepts data and instruction and transfers 
data at the end of READ instruction in a serial format. It is 
in a high impedance state except during the output of data. 
Each byte must begin with "0" as start bit. The device will 
accept as many bits as an instruction requires, including 
both data and address bits. 

Extra bits will be disregarded if they are "1's" and "0's" will 
be misinsterpreted as the start bit of the next byte. 
However, once the last byte of the instruction is accepted, 
the internal data-in buffer is disabled until the internal auto- 
timed write cycle is finished or the output of the stop bit of 
the accessed byte for read operation is finished. 


MEMORY MAP 


Wio 


ISRWRT 
Read 
Lock 


is 


~ Issuer Section 


5 
16 

7 Count Section 
18 


1 
VALWRT 
4 Count Back-up Section eee 


49 
20 7 USRWRT 
ps ser 
127 eer Read 


DATA PROTECTION 


Features have been designed into KM28i01 to prevent 
unwanted write cycles during power supply transitions and 
to protect from malfunction of command decoding during 
system noise periods. 

The KM28i01 has a protection feature against I/O noises; 
the width of which shorter than 30ns(typ.) will be filtered 
out. Any inadvertent writes are inhibited when Vcc is less 
than Vy =3.0V(min.), the write inhibit Vcc level. During 
power-up, the device automatically prevents any command 
operations for a period of 1ms after Vcc reaches the Vyy 
level. Holding CS low during power transitions will also 
suppress any command operation. 


OTP ROM 


Card Data 


(by Lock Inst.) 


Low Byte of count 
High Byte of count 
Back-up of low count byte 
Back-u[ of high count byte 


EEPROM 


aes 
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DEVICE OPERATION 
INSTRUCTION SET TABLE 
OP CODE 
INSTRUCTION COMMENT 
| SB | LBS MSB | SP 
READ 0D 1000 x x x x | 1 Read data 
ISRWRT 0 | 0100 x x x x 1 | __Write into issuer section : 
VALWRT 0 1100 x x x x [ 1 : Write amount of money information 
ae —t —_——_ 
USRWRT 0 ie. 0001 x x x x | 1 Write into unprotected section 
LOCK 0 0000xxxx | 1 | Lock issuer section | 
NOP 1111 x xX x x 1 No operation 


Note)  : Don't care, SB: Start bit, SP: Stop Bit 


READ READ [ADDR1] [ADDR2] 


After a read instruction and address set is received, the I/O 
pin outputs the contents of the specific addressed data 
bank serially. The entire 1024 bits are accessible for read- 


ing. 


ISRWRT1 ISRWRT [ADDR1] [ARRD2] [DATA] 


This instruction is used to write the issuer section of the 
memory. After the stop bit of data is loaded, the write cycle 
is initiated automatically. 


VALWRT VALWRT [DATA] [DATA2] 


This instruction writes the value data into the two bytes of 
the count section. VALWRT operation is internally terminat- 
ed when the new value data is higher than or equal to the 
present value stored. All of the address range 16-19 is writ- 
ten the given data in one write cycle. Data 1 is written into 
the low bytes of address 16 and 18 and data 2 into the high 
bytes of address 17 and 19. 

After the stop bit of the data 2 is loaded, the self-timed write 
cycle is initiated automatically. 


USRWRT USRWRT [ADDR1] [ADDR2] [DATA] 


This instruction is used to write the address range of 20- 
127. 


LOCK Lock 


Lock is one time only instruction. The ISRWRT instruction 
is disabled by executing Lock. 

Therefore the issuer section(address range 4-15) is per- 
manatly unalterable to become a ROM area. 


NOP Nop 


NOP is an idle instruction. While executing this instruction, 
the chip does not perform any operation. 
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CMOS EEPROM 


2K x 8 Bit CMOS Electrically Erasable PROM 


FEATURES 


e Operating Temperature Range 
— KM28C16/KM28C17: Commercial 
— KM28C16I/KM28C17I: Industrial 
e Simple Byte Write 
— Single TTL Level Write Signal 
— Latched Address and Data 
— Automatic Write Timing 
— Automatic Internal Erase-Before-Write 
— Ready/Busy Output Pin (KM28C17) 
— Data-Polling and Verification 
° 32-byte page Write 2ms 
— Effective 62.5us/byte write 
e Enhanced Write Protection 
¢ Single 5 volt Supply 
e Fast Access Time: 150ns 
¢ Power: 100.A—Standby (max) 
30mA—Operating (max) 
¢ Two Line Control-Eliminates Bus Contention 
e 100,000 Cycle Endurance 
e JEDEC Byte-wide Memory Pinput 


FUNCTIONAL BLOCK DIAGRAM 


Page Buffers 


X 
Buffers 


Latches 
and 16,384 Bit 
Decoder EEPROM 
Memory 


Array 


Y 
Buffers 
Latches 

and 

Decoder 


/O Buffers 
and Latches 


1/09 — 07 


Control 
Logic 
and 


Timing RDY/BSY 


oe 
A3 KM28C17 
a [a ce 
00 [14] 
vor fia No Connection 
GND [14] 


GENERAL DESCRIPTION 


The KM28C16/C17 is a 2,048 x 8 bit Electrically Eras- 
able Programmable Read Only Memory. Its data can be 
modified using simple TTL level signals and a single 
5 volt power supply. 


Writing data into the KM28C16/C17 is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 2ms 
write period. A 32-byte page write enables an entire 
chip written in 128ms. 


The KM28C16/C17 features Data-polling, which ena- 
bles the EEPROM to signal the processor that a write 
operation is complete without requiring the use of any 
external hardware. The KM28C17 features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 


The KM28C16/C17 is fabricated with the well defined 
floating-gate CMOS technology using Fowler-Nordheim 
tunneling for erasing and programming. 


PIN CONFIGURATION 


BSY or N.C. 


> 
lz 


O Qu 0 
>|S Zz 


nO 
«tz 


D 


KM28C16 


A7 
ae [a Address Inputs 
AS [5. V/Oo-1/07 Data Inputs/Outputs 
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KM28C16/KM28C17 CMOS EEPROM 


ELECTRICAL CHARACTERISTICS 


| Voltage on Any Pin Relative toVes si on Any Pin | Voltage on Any Pin Relative toVes si to Vss —0.3 to 7.0 


| Industrial | sas —65 to +150 


Storage Temperature Tsto —65 to +150 


Short Circuit Output Current Scene 5 


* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C16/C17: Voltage reference to Vss, Ta=O0°C to + 70°C 
KM28C161/C17!: Voltage reference to Vss, Ta= —40°C to +85°C 


Supply Voltage Sa ae 
Supply Voltage ae ea ae: (ee ee 


DC OPERATING mere near 


(Recommended operating conditions unless otherwise noted) 


CE=OE=Vi, WE = Vin 
Operating Current All 1/O’s = OPEN 
All Addresses* (note 1) 


CE = Vin 
All 1/0’s = OPEN 


CE = Voc oe 0.2 
All 1/0’s = OPEN 


Input Leakage Current Vin=0 to 5.5V 
Output Leakage Current Vour=0 to 5.5V 
Input High Voltage, all Inputs 


Temperature Under Bias 


Standby Current (TTL) 


Standby Current (CMOS) 


Input Low Voltage, all Inputs 
Output High Voltage Level | lon = — 400uA 
Output Low Voltage Level | lop =2.1MA 
Write Inhibit Vcc Level 


* Note 1. All addresses toggling from Vi. to Viy at 6.7MHz 


CAPACITANCE (1, =25°C, Vcc =5V, f= 1.0 MHz) 


a es 


fae eee es 


Note: Capacitance is periodically sampled and not 100% tested. 
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KM28C16/KM28C17 CMOS EEPROM 


MODE SELECTION 


a 


/O7 =D, Active 


L 
x witeinme—— 
x wie nit 


AC CHARACTERISTICS 
KM28C16/C17: T, =0°C to + 70°C, Vec=5V+10%, unless otherwise noted. 
KM28C161/C171: Ta = —.40°C to + 85°C, Voc =5V+10%, unless otherwise noted. 


TEST CONDITIONS 


Input Pulse Levels 0.45V to 2.4V 
Input Rise and Fall Times 20ns 


Input and Output Timing measurement Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and CL=100pF 


READ CYCLE 


KM28C16-15 | KM28C16-20 | KM28C16-25 
KM28C16l-15 
KM28C17-15 

amet KM28C171-15 


Read Cycle Time 
Chip Enable Access Time 


Address Access Time 


Output Enable Access Time 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 
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WRITE CYCLE 


ee 


oe cies me 


Address Set-Up Time 
Address Hold Time 


taH 
H 


tc 


WE Pulse Width twe 


Last Byte Loaded to Data Polling 


Note: The timer for tstc is reset at a falling edge of WE and restarts at a rising edge of WE. 


TIMING DIAGRAMS 
READ CYCLE WE=Vin 


v, / ANY, YY V\\/ 
ae OO ST CRORE 
tre 


tcE 


CE 


tpF 


— toe 
RK } Ly 


ey, 
VALID DATA KOK 
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TIMING DIAGRAMS (Continued) 
WE CONTROLLED WRITE CYCLE 


two 


YY ¥ VYYY YY \/ \/ 
0 OK RRR 


tas taH 
tcs 
a YVAN AY AY AV AY, ‘cH KRY IKATTY 
ERR VMN 
OE XRT. “toen ROR RON 
twp | 

Wwe YWV/\A 

" XxX) 

Dout SOKO HGH 2, 

tos 
YY YAS CAA KAAAJATRARKRAA YV/ U/\/ \/ 
Ph KK vaio ATA KORO 
tos tawr 
READY/BUSY 
CE CONTROLLED WRITE 
twc — 
POD RRR 
--_— tas eee taH 
cs tCH 

oe TI? OKAKKIVTY 

WE KOK) K KRY 
iota VA JY AMY x AAA /JV/ UY KV \A/ 
OE 0, toon, KKK RY 

——-——-— tcw | 
< wy 
Dout oe HIGH-Z 
es tpgeke | tow — | 
AAA ATA DT DAK A A KK J NYY YYVY VA AAAA/ 
mR RRA, VAUD DATA PRR 
tos pte tawrR 

READY/BUSY 
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TIMING DIAGRAMS (Continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


YVYV YWVV Y V/\/ V\/ 
- REX = KP CD 


tas taH- 
7 | 
ae VAVAVAY, WKN) KKKN IKK TIAKK} 
= WX, KERR, FRY) ENN 
tcs _ —- tCH 
ee AKKATG WIAKT TAA AA 
= We TRE 
OEH - 


toes 


We eee : | 
taic | eeeeene 
LL 
X\ 


i 
YWYVYYVVYVVV\ 7 YYY\\) 
om RRORERREREX one KERRI one XX ov nse 


tos -- tbH tBwrA 


ieee toB 
READY/BUSY 


{$4 


PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 


ADD | xy 
olga mal 
i) VY SYDAANA? 
we SON EN 
OE 
CE 
YY VV) XY ; 
mwa OK Ot RORY) Coun) €EEncr PX 
tos tDH 
READY/BUSY 


“NOTE 1. 1/07 Outputs Djjn when the chip is read. 
1/Og-/06 have high impedance. 
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DEVICE OPERATION 


READ 

Reading data from the KM28C16/C17 is similar to read- 
ing data from a SRAM. A read cycle occurs when WE 
is high and CE and OE are low. If either CE or OE goes 
high the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data I/O pins are in the high impedance state whenever 
OE or CE is high. | 


WRITE 
Writing data into the KM28C16/C17 is easy. Only a sin- 
gle 5V supply and TTL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writ- 
ing aS easy as writing to a SRAM. 

**** BYTE WRITE MODE **** 
The byte write of the KM28C16/C17 is only a part of the 
page write. A single byte data loading followed by a 
tac time-out and by a nonvolatile write cycle will com- 
plete a byte mode write. In this mode, the write is ex- 
actly identical to that of the KM28C16/C17. 

**** PAGE WRITE MODE **** 
The KM28C16/C17 allows up to 32 bytes to be written 
in asingle page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 32 bytes 
of data are loaded into the KM28C16/C17 internal 
registers and a nonvolatile write period, in which the 
loaded data in the registers are written to the EEPROM 
cells of the selected page. 


Data is loaded into the KM28C16/C17 by sequentially 
pulsing WE with CE low and OE high. For each address- 
ed location in the page, address is latched on the fall- 
ing edge of WE and data is latched on the rising edge 
of WE. The data can be loaded in any “Y” address 
(Ao-A,) Order (i.e. data need not be loaded into consecu- 
tive locations in memory in anypage) and can be 
renewed in a data loading period. 


Since the timer for loading the data (taic) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loading the 
data is that the interval between WE ; pulses does not 
exceed the maximum taic (100us). If OE goes low dur- 
ing the data loading period, further attempt to load the 
data will be ignored because the external WE signal is 
blocked by the OE signal internally. Consequently, the 
taic timer is not reset by the external WE pulse if OE 
is low. 


The page address for the nonvolatile write is the “X”’ 
address (As-Aio) latched on the last WE. The nonvolatile 
write period consists of an erase cycle and a program 
cycle. During the erase cycle, the existing data of the 
locations being addressed are erased. The new data lat- 
ched at the register are written into the locations dur- 
ing the program cycle. Note that only the addressed 
locations in a page are rewritten during a page write 
cycle. _— 

The KM28C16/C17 also supports a CE controlled write 
cycle. That means CE can be used to latch the address 
and data as well as WE. 


STANDBY 

Power consumption is reduced to less than 100A by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and !/Oo-l/O7 are in the high impedance state, 
regardless of the state of OE or WE. 


DATA PROTECTION 

Features have been designed into the KM28C16/C17 to 
prevent unwanted write cycles during power supply tran- 
sitions and system noise periods. 

The KM28C16/C17 has a protection feature against WE 
noises: a WE noise, the width shorter than 20ns (typ.) 
will not start any unwanted write cycle. 

Write cycles are also inhibited when Vcc is less than 
Vwi =3.0 volts, the write inhibits Vcc level. 

During power-up, the KM28C16/C17 automatically prevents 
any write operation for a period of 2ms (typ.) after Voc 
reaches the Vw level. This will provide the system with 
sufficient time to bring WE and CE to a high level before 
a write can occur. Read cycles can be executed during 
this initialization period. Holding either OE low or WE 
high or CE high during power-on and power-off will in- 
hibit inadvertent writes. 


DATA POLLING 

The KM28C16C/C17 features Data polling at I/O7 to 
detect the completion of a write cycle using a simple 
require any extemal hardware. During the write period, 
any data attempt to read of the last byte the EEPROM will 
produce, at I/O;, an inverted value of the last I/O7 data 
loaded in to the EEPROM (I/O5-I/Og are at the high 
impedance state). True data will be produced at all I/O's 
once the write cycle has been completed. 
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KM28C16/KM28C17 CMOS EEPROM 


DEVICE OPERATION (Continued) 


READY/BUSY ENDURANCE AND DATA RETENTION 
The KM28C17 has a Ready/Busy output on pin 1 KM28C16/C17 is designed for applications requiring up 
that indicates when the write cycle is complete. The pin to 100,000 write cycles per EEPROM byte and ten years 


is normally high except when a write cycle is in pro- of data retention. This means that each byte may be 
gress, in which case the pin is low. The Ready/Busy out- reliably written 100,000 times without degrading device 
put is configured as an open-drain driver there-by operation, and that the data in the byte will remain valid 
allowing two or more Ready/Busy outputs to be OR tied. after its last write operation for ten years with or without 
This pin requires an appropriate pull-up resistor for pro- power applied. 


per operation. The pull-up resistor value maybe 
calculated as follows. 


Vec(max) — Voi(max) _ 5.1V 
lo + IIL ~ 2.1mMA+ ZI. 


RP = 


where Ll, is the sum of the input currents of all 
devices tied to the Ready/Busy pin. 


PACKAGE DIMENSIONS 


24 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


S a 
+ Qa. 
= ~ a = 
o|= 8 
oO ro) 
| 
| 
a | 
3 : ae 
1.260 (32.0) a 
MAX 0.008 (0.20) 


0.012 (0.30) 


0.145 (3.68) 
0.155 (3.93) 


0.420 (3.05) 
MIN 
0.014 (0.36) | 9.020 (0.51) 
0.022 (0.56) eT 
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KM28C16/KM28C17 CMOS EEPROM 


PACKAGE DIMENSIONS (continued) 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


ae 
7 


0° ~15° 


: 


Sc 
wt 
— 
— 
wo) 
uc) 


MAX 
0.60 (15.24) 
TYP 


— 
7 


| ce = 
a MAX. 0.008 (0.20) 


0.012 (0.30) 
0.155 (3.94) 
0.200 (5.08) 
| 0.120 (3.05) 
MIN 
| 0.014 oa eae 36) 0.020 (0.51) 
TYP | abe | 0,043 (1.10) 0.022 [0.022 (0.56) 56) MIN 
0.06 (1.52) _ 
32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18) 
0.140 (3.56) 


0.015 MIN. (0.381) 


0.485 (12.32) 
0.495 (12.57) 
Lit SUE 2 2) 01045 41145) 
0.453 (11.51) | 
rr mies 


PIN1 


0.013 (0.33) 
0.021 (0.53) 


0.553 (14.05) 
0.585 (14.86) 
0.595 (15.11) 


Fr 
| 


0.010 (0.254) 


0.078 (1.981) 


0.095 (2.413) 


0.400 REF. 
0.045 (1.14) 


0.390 (9.91) 
| 0.430 (10.92} 
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CMOS EEPROM 


8K x8 Bit CMOS Electrically Erasable PROM 


FEATURES 


e Operating Temperature Range 
— KM28C64A/65A: Commercial 
— KM28C64Al/65AI: Industrial 
e Simple Byte Write & Page Write 
— Single TTL Level Write Signal 
— Internal Address and Data Latch 
— Automatic Internal Erase-Before-Write 
— Ready/Busy Output Pin (KM28C65A) 
e Fast Write Cycle Time 
— 64-Byte Page Write Operation 
— 5ms Byte and Page Write Cycle Time 
— Complete Memory Rewrite: 0.7 seconds 
¢ Data-Polling and Toggle bit for End of Write 
Detection 
e Single 5 volt Supply 
e Fast Access Time: 120ns 
e Power: 100uA—Standby (max.) 
40mA— Operating (max.) 
e Hardware and Software Data Protection 
e Reliable CMOS Floating-Gate Technology 
— Endurance: 100,000 Cycle 
— Data Retention: 10 years 
e JEDEC Byte-wide Memory Pinout 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


RDY/BSY 


Page Buffers or N.C.[1 | 


X 
Buffers 
Latches 
and 65,536 Bit 
Decoder EEPROM 


Memory 
Ao-Ay 2 


Y 
Buffers 
Latches 

and 

Decoder 


1/O Buffers 
and Latches 


/O0-/07 


cE Control 

OE Logic & 

pee Timming Saaee 
WE 


RDY/BSY 


Data Inputs/Outputs 


GENERAL DESCRIPTION 


The KM28C64A/65A is a 8,192X8 bit Electrically 
Erasable Programmable Read Only Memory. It is 
fabricated with the floating-gate CMOS technology us- 
ing Fowler-Nordheim tunneling for erasing and pro- 
gramming. 


Writing data into the KM28C64A/65A is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an entire chip 
written in 0.7 seconds. 


The KM28C64A/65A also features Data-polling and a 
Toggle bit schemes that signal the processor the early 
completion of a write cycle without requiring any ex- 
ternal hardware. The KM28C65A features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 

The KM28C64A/65A is designed for applications up to 
100,000 write cycles per byte. It’s on-chip Error Check- 
ing and Correction scheme improves the endurance to 
over 100,000 write cycles. 


Chip Enable 


Output Enable 
Write Enable 


RDY/BSY 


Ready/Busy Output 


N.C. 


No Connection 


Voc 


+5V 


GND 


Ground 
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KM28C64A/KM28C65A | CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss | —0.3 to +7.0 
Temperature Under Bias com: Tbias —10 to +125 


Storage Temperature 


5 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C64A/65A _ : Voltage reference to Vss, Ta=0°C to +70°C 
KM28C64AI/65AlI : Voltage reference to Vss, Ta=—40°C to +85°C 


——reamer——| smmt |e ||| 
Veo 4.5 

Supply Voltage Vss 0 6) @) 
DC OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


. CE= OE =V ’ WE =V ’ 
Operating Current all 1/O’s open (Note 1) - | of mm 


Standby Current (TTL) CE=Vn, all I/O’s =open | | 
Standby Current (CMOS) | tsar CE =Voc — 0.2, all 1/O’s = open =a 100 


Input Leakage Current Pty Vin=0 to 5.5V 
Output Leakage Current Vout =0 to 5.5V 


fu 
ou ah Vatos tat [Var Team ea 
ee 
cc a am 


Note 1: All address toggling from Vi, to Vi, at 8.4MHz. 


CAPACITANCE (1,=25°C, f=1.0 MHz)) 


Input/Output Capacitance 


Input Capacitance 


Note: Capacitance is periodically sampled and not 100% tested. 


<= 
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KM28C64A/KM28C65A CMOS EEPROM 


MODE SELECTION 


Data Polling 

Toggie Bit 

Standby and Write Inhibit 
Write Inhibit 

Write Inhibit 


AC CHARACTERISTICS 
KM28C64A/65A : Ta=0°C to +70°C Voc=5V+10%, unless otherwise noted 
KM28C64AI/65AI: Ta=—40°C to +85°C Voc=5V+10%, unless otherwise noted 


TEST CONDITIONS 


Parameter Value 


Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times | _ 20ns- 

Input and Output Timing measurement Levels _ 0.8V and 2.0V 

Output Load 1 TTL Gate and C_=100pF 


READ CYCLE 


KM28C64A-12 | KM28C64A-15 | KM28C64A-20 | KM28C64A-25 

KM28C64AI-15 | KM28C64AI-20 | KM28C64AI-25 

Parameter KM28C65A-12 | KM28C65A-15 | KM28C65A-20 | KM28C65A-25 
KM28C65AI-15 | KM28C65AI-20 | KM28C65Al-25 


Read Cycle Time 


Chip Enable Access Time 


Address Access Time 


Output Enable Access Time 
Output or Chip Disable to Output High-Z 
Output Hold from Address Change 
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KM28C64A/KM28C65A CMOS EEPROM 


WRITE CYCLE 


a 
Write Cycle Time | twos 
Address Set-Up Time | tas | 


twc 
tas 
taH 
tcs 
CH 


Address Hold Time 
Write Set-Up Time 
Write Hold Time 


CE Pulse Width 

Output Enable Set-Up Time 
Output Enable Hold Time 
WE Pulse Width 

Data Set-Up Time 

Data Hold Time 

Time to Device Busy 

Busy to Write Recovery Time 


Byte Load Cycle Time 
Last Byte Loaded to Data Polling 


Note: The timer for taic is reset at a falling edge of WE and restarts at rising edge of WE. 


TIMING DIAGRAM 
READ CYCLE (WE=vin) 


woo Mme KK 


trc 


CE tce 


tor 


ae 
oo OY se 


VALID DATA XX) 
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KM28C64A/KM28C65A CMOS. EEPROM 


TIMING DIAGRAM (Continued) 
WE CONTROLLED WRITE CYCLE 


two 


M00 SM PRS 
DAA vee Ics KITV 
FE RRO |, COE 


YY YY VY YY ex KYY XK KKK YW 
NCO | COCO 


toEH 


DS aaa ton 
FOU TU UAT AO AUAU GAGA AT GU OU TOO ATAU AU UU AG, 
Ot EOE RRR 


top tawr 
READY/BUSY 


CE CONTROLLED WRITE CYCLE 


M0 SEO PRR 
OX 5 SEER 
a 


WY XY N 
Oo... . \ 


RS SSIRORY” 


A/S 


t 


SOCK 


READY/BUSY 
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TIMING DIAGRAMS (continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


xx 


/N 
VTA AT ws PRI LEED 
ec RR RRA KA KR 
[fetes toa fs 
o  XXXSY¥ ROY 


nme ty 
WE 
taic 


tip 
IAT AT AN ANT AAV AN, . KX. \ oo a 
on SERRE es KX XESS 
tos ton 


tos 


READY/BUSY 


PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 


WA, ~~ . ' ‘ RICKY 
0 IK ROK XK KR OID 


tas 
ae VV tan OX VY SN 
WE XO Kx KER KES 
tcs ton 
FE SKK RXR” 


toes tac ae a 
= : 
CE 


‘2 caer fs, . tip foo! 
DATA SOSRRKKKY Rieti CD Ge, Ci 
tos [aoe i | 


to 
t tawr 
ae DB 
READY/BUSY 


* NOTE: 1/O7 output DINN when the chip is read. 
I/Og is toggling between “1” and ‘‘O” when the chip is successively read. 
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KM28C64A/KM28C65A CMOS EEPROM 


TIMING DIAGRAMS (Continued) 
DATA POLLING CYCLE 


ADD 


*/O7 


* During the write cycle, I/O; will produce an inverted data of the last I/O, data, loaded into the EEPROM. 
TOGGLE BIT CYCLE 


WE 
OE 
HIGH-Z 


* During the write cycle, I/O6 will toggle between “1” and “0”. 
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CMOS EEPROM 


DEVICE OPERATION 


READ 

Reading data from the KM28C64A/65A is similar to 
reading data from a SRAM. A read cycle occurs when 
WE is high and CE and OE are low. If either CE or OE 
goes high the read cycle is terminated. This two line con- 
trol eliminates bus contention in a system environment. 
The DATA I/O pins are in the high impedance state 
whenever OE or CE is high. 


WRITE 

Writing data into the KM28C64A/65A 
single 5V supply and TTL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SRAM. 


**** BYTE WRITE MODE **** 


The byte write mode of the KM28C64A/65A is only a 
part of the page write mode. A single byte data loading 
followed by a taic time-out and by a nonvolitile write cy- 
cle will complete a byte mode write. 


**** PAGE WRITE MODE **** 


The KM28C64A/65A allows up to 64 bytes to be writ- 
ten in a single page write cycle. A page write cycle con- 
sists of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C64A/65A internal 
registers and a nonvolatile write period, in which the load- 
ed data in the registers are written to the EEPROM cells 
of the selected page. 


Data is loaded into the KM28C64A/65A by sequentially 
pulsing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling edge 
of the WE and data is latched on the rising edge of the 
WE. The data can be loaded in any “Y” address (Ao-As) 
order (i.e. data need not be loaded into consecutive lo- 
cations in memory in anypage) and can be renewed in 
a data loading period. 


Since the timer for the data loading (taic) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loding the data 
is that the interval between WE pulses dose not exceed 
the maximum teic (150s). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by OE signal internally. Consequently, the taic timer is 
not reset by the external WE pulse if OE is low. The non- 
volatile write starts if WE stays high for at least tac max- 
imum (150ys) after the last WE low to high transition. 
The page address for the nonvolatile write is the ‘‘X”’ ad- 


is easy. Only a 


dress (A6-A1 2) latched on the last WE. The nonvolatile 
write period consists of an erase cycle and a program 
cycle. During the erase cycle, the existing data of the 
locations being addressed are erased. the new data lat- 
ched at the register are written into the location during 
the program cycle. Note that only the addressed loca- 
tion in a page are rewritten during a page write cycle. 


The KM28C64A/65A also supports CE controlled write 
cycle. That means CE can be used to latch address and 
data as well as WE. 


STANDBY 

Power comsumption is reduced to less than 100A by 
deselecting the device with a high input on CE. Whenever 
CE is high, the device is in the standby mode and 
I/Oo-I/O7 are in the high impedance state, regardless of 
the state of OE or WE. 


DATA PROTECTION 

Features have been designed into the KM28C64A/65A 
to prevent unwanted write cycles during power supply 
transitions and system noise periods. 


The KM28C64A/65A has a protection feature against 
WE noises; a WE noise the width shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cycles 
are also inhibited when Vcc is less than Vwi=3.0 volts, 
the write inhibits Vcc level. During power-up, the 
KM28C64A/65A automatically prevents any write opera- 
tion for a period of 5ms (typ.) after Vcc reaches the Vwi 
level. This will provide the system with sufficient time to 
bring WE and CE to a high level before a write can oc- 
cur. Read cycles can be executed during this initializa- 
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 


**** SOFTWARE DATA PROTECTION ** ** 


The KM28C64A/65A has the JEDEC standard software 
data protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera- 
tion if it is not enabled through a SDP enable software 
algorithm, followed by a write or page write operation. 
Once the protection mode is enabled, the 
KM28C64A/65A will not write any data if the SDP enable 
software algorithm is not proceded. The data protection 
function can be disabled by exection a SDP disable soft- 
ware algorithm. Power transitions will not reset the SDP fea- 
ture. All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 
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KM28C64A/KM28C65A 


CMOS EEPROM 


DEVICE OPERATION (continue) 
WRITE COMPLETION INDICATORS 


*** DATA POLLING *** 


The KM28C64A/65A features DATA-Polling at 1/O7 to 
detect the completion of a write cycle using a simple read 
and compare operation. Such a scheme dose not require 
any external hardware. During the write period, any at- 
tempt toread ofthe last byte the EEPROM will produce, 
at 1/O7.an inverted inverted value of the last I/O, data 
loaded to the EEPROM. True data will be produced 
at all |/O’s once the write cycle has been completed. 


*** TOGGLE BIT *** 


The KM28C64A/65A also provides toggle bit at |/Og to 
determine the end of a write cycle. During the write cy- 
cle, subsequent attempts to read the EEPROM will tog- 
gle I/Og between “1” and ‘‘O’’. Once the write cycle is 
complete, the toggling will stop and valid data will be read. 


*** READY/BUSY *** 


The KM28C65A has a Ready/Busy output on pin 1 that 
indicates when the write cycle is complete. The pin is 


normally high except when a write cycle is in progress, 
in which case the pin is low. The Ready/Busy output is 
configured as an open-drain driver there-by allowing two 
or more Ready/Busy output to be OR-tied. This pin re- 
quires an appropriate pull-up resistor for proper opera- 
tion. The pull-up resistor value maybe calculated as 
follows. 


= Vcc(max)-Vor(max) es 5.1V 
2.1mMA+ 5 |) 


RP 
lot +2 I 


where =I, is the sum of the input currents of all devices 
tied to the Ready/Busy pin. 


ENDURANCE AND DATA RETENTION 
KM28C64A/65A is designed for applications requiring 
up to 100,000 write cycles per EEPROM byte and ten 
years of data retention. This means that each byte may 
be reliably written 100,000 times without degrading 
device operation. The device also featires an on-chip Er- 
ror Checking and Correction scheme that can detect and 
correct any single bit failure in a byte, and hence, signifi- 
cant improvements in the endurance and data retention 
characteristics are achieved. 
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KM28C64A/IKM28C65A 


SOFTWARE DATA PROTECTION ALGORITHIM*' 


SDP Enable Sequence 


Load data AA 
To 
Address 1555 — 


Load data 55 
To 
Address OAAA 


Load data AO 


To | 
Address 1555 


Byte Write *2 © 


After bye 
Write protection | 
state activated *3 


* Write mode enabled 


Note: 1. Data Format: 1/O7-I/Oo (HEX) 
Address Format: A12-Ao (HEX) 


lS 


Peisuncdl 
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1 to 64 byte of data may be loaded in random order. 
Write protection state will be activated after twc even if no data is writtern. 
Write protection state will be deactived after. 


SDP Disable Sequance 


Load data AA 
. To 
Address 1555 


| Load data 55 
To 


Address OAAA 


Load data 80 
To 
Address 1555 


Load data AA 
To 
Address 1555 


Load data 55 
To 
Address OAAA 


Load data 20 
To 
Address 1555 


Page 
or 
Byte Write *2 


After twc, Write 


Protection state is 
Deactivated *4 


CMOS EEPROM 


KM28C64A/KM28C65A CMOS EEPROM 


TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 


SDP ENABLE TIMING SEQUENCE 
CE OAV AVAVAN /VVV VVVYV\ 
A AVAVAVAVAY, AXXXXA Xr 
5, ae 
tBLc° 
twc 
- <=) C=) 


SDP DISABLE TIMING SEQUENCE 


a 


Note 1 


* Stptc max. 


Note 1: 1 to 64 byte of data maybe loaded in random order. 
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KM28C64A/KM28C65A CMOS EEPROM 


PACKAGE DIMENSIONS (Continued) 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters). 


0°~15° 


MAX 
0.60 (15.24) 


0.008 (0.20) | 


aa” anes 


0.012 (0.30) 
0.155 (3.94) 
TH Aa 020 6.08 
| f \ ; 0.120 (3.05) 
| MIN 
es 4 yu 4 0.014 (0.36) 0.020 (0.51) 
| 0.043 (1.10) 0.022 (0.56) MIN 
~~ 0.06 (1.52) 
32 PIN PLASTIC LEADED CHIP CARRIER — 0.125 (3.18) 
0.140 (3.56) 


0.485 (12.32) 

0.495 (12.57) 0.015 MIN. (0.381) 
0.449 (11.41) 0.045 (1.143) 

0.453 (11.51) | 


0.013 (0.33) 
0.021 (0.53) 


0.010 (0.254) 
0.078 (1.981) 
0.095 (2.413) 


0.553 (14.05) 


0.549 (13.95) 
0.595 (15.11) 


0.585 (14.86) 


uw —~ n\|o 
ao|;o x NN} OO 

an = =| = 
8\°o V9) oO!1o 
ane oO oO | 
S o ti 
| [o) o|o 


0.390 (9.91) 
| 0.430 (10.92) | 
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KM28C64B/KM28C65B 


PRELIMINARY 
CMOS EEPROM 


8K x8 Bit CMOS Electrically Erasable PROM 
FEATURES 


al a a 


Operating Temperature Range 

— KM28C64B/65B: Commercial 

— KM28C64B/65BI: Industrial 

Simple Byte Write & Page Write 

— Single TTL Level Write Signal 

— Internal Address and Data Latch 

— Automatic Internal Erase-Before-Write 

— Ready/Busy Output Pin (KM28C65B) 

Fast Write Cycle Time 

— 64-Byte Page Write Operation 

— 5ms Byte and Page Write Cycle Time 

— Complete Memory Rewrite: 0.7 seconds 

Data-Polling and Toggle bit for End of Write 

Detection 

Single 5 volt Supply 

Fast Access Time: 90ns 

Power: 100u.A—Standby (max.) 
40mA—Operating (max.) 

Hardware and Software Data Protection 

Reliable CMOS Floating-Gate Technology 

— Endurance: 100,000 Cycle 

— Data Retention: 10 years 

JEDEC Byte-wide Memory Pinout 


GENERAL DESCRIPTION 


The KM28C64B/65B is a 8,192x8 bit Electrically 
Erasable Programmable Read Only Memory. It is 
fabricated with the floating-gate CMOS technology us- 
ing Fowler-Nordheim tunneling for erasing and pro- 
gramming. 


Writing data into the KM28C64B/65B is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an entire chip 
written in 0.7 seconds. 


The KM28C64B/65B also features Data-polling and a 
Toggle bit schemes that signal the processor the early 
completion of a write cycle without requiring any ex- 
ternal hardware. The KM28C65B features Read/Busy 
which is a hardware scheme to signal the status of the 
write operation and is especially useful in interrupt 
driven systems. 

The KM28C64B/65B is designed for applications up to 
100,000 write cycles per byte. It’s on-chip Error Check- 
ing and Correction scheme improves the endurance to 
over 100,000 write cycles. 


fe) 
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION Zz 
ro) 
RDY/BSY % 
X Aw {2 rn 2 Zio Qu oO 
Buffers fa 2 | qc ale S| z 
Latches if t “ 
and 65,536 Bit : 
Decoder EEPROM As AG A8 
Memory Ag 
A5 [6 | AQ 
Ao-Ai2 AnaY As AA Ait 
A A3 [8 | N.C. 
1 
Buffers Ao ie 2 ae 
Latches Oo AO A 
and /O Buffers GE 
Decoder and Latches V0; N.C. 2 [107 
VO2 1100 1/06 
GND = 
-= NO owt wo 
: : OCOO0Os2%000 
1/Oo-1/O7 Pin Name Pin Function =SGz525 
Control Ao-A12 Address Inputs 
Logic & 7 Bees Seeollll 
Timming a pViESY | 1/Oo-1/O7 Data Inputs/Outputs 
CE Chip Enable 
| OE 1 Output Enable 
WE Write Enable 
r : Tt 
1 RDY/BSY Ready/Busy Output 
N.C. No Connection | 
Voc | +5V 
GND Ground 
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KM28C64B/KM28C65B CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


Voltage on any pin relative to Vss -0.3 to +7.0 
Com. —10 to +125 
Thias 
= 85 to +150 
Storage Temperature —65 to +150 
Short Circuit Output Current ae ee ee ee 


los 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C64B/65B: Voltage reference to Vss, Ta=0°C to +70°C 
KM28C64BI/65BI: Voltage reference to Vss, Ta= —40°C to +85°C 


ee 
Supply Voltage | nn eo 45 5.0 — 
Supply Voltage Vss ) 0 oO 
DC OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


. CE=OE= V ’ WE =V ’ 
Operating Current all 1/0’s aoen (Note 1) Sars 


Standby Current (TTL) CE =Vu, all /0’s = open Loe i 
Standby Current (CMOS) CE=Vec — 0.2, all 1/O’s = open | — | 100 | pA | 


Temperature Under Bias 


od 
a 
| 


Output Leakage Current 
Input High Voltage, all Inputs 
Input Low Voltage, all Inputs 


a 
Output Low Voltage Level 


Write Inhibit Vcc Level 


lot =2.1mMA 


Note 1: All address toggling from Vii to Viy at 10 MHz | 


CAPACITANCE (t,=25°C, f=1.0 MHz)) 


Input/Output Capacitance 
Input Capacitance 


Note: Capacitance is periodically sampled and not 100% tested. 
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. ELECTRONICS 


PRELIMINARY 
KM28C64B/KM28C65B CMOS EEPROM 


MODE SELECTION 
ee 


= | | we 
pe rite tive 
Data Polling 1/O7=D7 


Toggle Bit 


AC CHARACTERISTICS 
KM28C64B/65B: Ta=0°C to +70°C Voc=5V+10%, unless otherwise noted 
KM28C64BI/65BI: Ta=—40°C to +85°C Voc=5V+10%, unless otherwise noted 


TEST CONDITIONS 


0.45V to 2.4V 


0.8V and 2.0V 
1 TTL Gate and C_=100pF 


KM28C64B-09 | KM28C64B-12 | KM28C64B-15 
KM28C65B-09 | KM28C65B-12 | KM28C65B-15 
KM28C64BI-09 | KM28C64BI-12 | KM28C64BI-15 
KM28C65BI-09 | KM28C65BI-12 | KM28C65Bi-15 


ELECTRONICS 


PRELIMINARY 
KM28C64B/KM28C65B CMOS EEPROM 


WRITE CYCLE 


CE Pulse Width 


Output Enable Set-Up Time 


— — 

oO oO 
oO 12) 
2) 


Note: The timer for taic is reset at a falling edge of WE and restarts at rising edge of WE. 


TIMING DIAGRAM 
READ CYCLE (WE=vin) 


woo RK 


tre 


CE tce 
tor 
OE toe 


<a, 


Dour Qin VALID DATA yy 


ELECTRONICS 


| PRELIMINARY 
KM28C64B/KM28C65B CMOS EEPROM 


TIMING DIAGRAM (Continued) 
WE CONTROLLED WRITE CYCLE 


twc 


wo SV ERIE 
- SA Som 


YY YY VY VY YY i VV 4 MY OY OY YY 
sa 0000000-0.0-04 ROOK 


toEH 


tos 
toH 


A A ANY ANU AN ANU AAG —, yy 7 7 
Ou SOS) OO KR 
READY/BUSY i ss 


CE CONTROLLED WRITE CYCLE 


two 


00 XK 800 PRQRRRLROSKY 
FE RRQ QO KR, 
SOY 


= SO | ; he Q 


t 


Wi WW SZ 


READY/BUSY 


PESKY = KX oS XxX 
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2 PRELIMINARY 
KM26C64B/KM28C656 ___ GMOS EEPROM 


TIMING DIAGRAMS (Continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


~ BOXED CRED 


IVY v, is OA, fTUon 
=e RI KEW KRYLR KRLXSOYW 
| . g tes . tcH—= 
ERR RKRY 


two 


. 
tip 
COON DOKI KD REE 


: tos tou 


tos tawr | 
READY/BUSY 


PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE) 


Oy |, ~ a ATA ATA 
nod SOK £01 DROQK 8002 CAO RE KKKND 
tas 
VAY, tay e, a xxx 
me RY BE. KEE KEE 
tcs tc 
TIT IS 
SOIT | : RK 
OES es two 
— tow 
CE | 
Ah tie 
DATA SORRKRIOK ON DRC one) C Dt — NOTE DK 
tos P=} tou 


tawr 
tos 
READY/BUSY 


* NOTE: 1/07 output DINN when the chip is read. 
I/Oe is toggling between “1” and ‘‘O” when the chip is successively read. 
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PRELIMINARY 
KM28C64B/KM28C65B CMOS EEPROM 


TIMING DIAGRAMS (Continued) 
DATA POLLING CYCLE 


ADD 10006 GEE A000" 
CE 
WE 
OE 

* 1/07 


* During the write cycle, I/O; will produce an inverted data of the last I/O, data, loaded into the EEPROM. 


TOGGLE BIT CYCLE 


WE 
toEH t 
OE 
HIGH-Z 
% 1/06 , 0 1 0 0 | 1 


two 


* During the write cycle, !/Og will toggle between ‘‘1” and ‘‘O”. 
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KM28C64B/KM28C65B __ 


PRELIMINARY 
~ CMOS EEPROM 


DEVICE OPERATION 


READ 

Reading data from the KM28C64B/65B is similar to 
reading data from a SRAM. A read cycle occurs when 
WE is high and CE and OE are low. If either CE or OE 
goes high the read cycle is terminated. This two line con- 
trol eliminates bus contention in a system environment. 
The DATA 1|/O pins are in the high impedance state 
whenever OE or CE is high. 


WRITE 

Writing data into the KM28C64B/65B is easy. Only a 
single 5V supply and TTL level signals are required. The 
on-chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SRAM. 


**** BYTE WRITE MODE **** 


The byte write mode of the KM28C64B/65B is only a 
part of the page write mode. A single byte data loading 
followed by a teic time-out and by a nonvolitile write cy- 
cle will complete a byte mode write. 


**** PAGE WRITE MODE **** 


The KM28C64B/65B. allows up to 64 bytes to be writ- 
ten in a single page write cycle. A page write cycle con- 
sists of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C64B/65B internal 
registers and a nonvolatile write period, in which the load- 
ed data in the registers are written to the EEPROM cells 
of the selected page. 


Data is loaded into the KM28C64B/65B by sequentially 
pulsing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling edge 
of the WE and data is latched on the rising edge of the 
WE. The data can be loaded in any “Y” address (Ao-As) 
order (i.e. data need not be loaded into consecutive lo- 
cations in memory in anypage) and can be renewed in 
a data loading period. 


Since the timer for the data loading (taic) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loding the data 
is that the interval between WE pulses dose not exceed 
the maximum tpic (150ys). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by OE signal internally. Consequently, the taic timer is 
not reset by the external WE pulse if OE is low. The non- 
volatile write starts if WE stays high for at least tic max- 
imum (15Qus) after the last WE low to high transition. 
The page address for the nonvolatile write is the ‘‘X”’ ad- 


dress (A6-A1 2) latched on the last WE. The nonvolatile 
write period consists of an erase cycle and a program 
cycle. During the erase cycle, the existing data of the 
locations being addressed are erased. the new data lat- _ 
ched at the register are written into the location during 
the program cycle. Note that only the addressed loca- 
tion in a page are rewritten during a page write cycle. 


The KM28C64B/65B also supports CE controlled write 
cycle. That means CE can be used to latch address an 
data as well as WE. : 


STANDBY 

Power comsumption is reduced to less than 100uA by 
deselecting the device with a high input on CE. Whenever 
CE is high, the device is in the standby mode and 
1/Oo-!/O7 are in the high impedance state, regardless of 


the state of OE or WE. 


DATA PROTECTION 

Features have been designed into the KM28C64B/65B 
to prevent unwanted write cycles during power supply 
transitions and system noise periods. 


The KM28C64B/65B has a protection feature against 
WE noises; a WE noise the width shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cycles 
are also inhibited when Vcc is less than Vwi=3.0 volts, 
the write inhibits Vcc level. During power-up, the 
KM28C64B/65B automatically prevents any write opera- 
tion for a period of 5ms (typ.) after Vcc reaches the Vwi 
level. This will provide the system with sufficient time to 
bring WE and CE to a high level before a write can oc- 
cur. Read cycles can be executed during this initializa- 
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 


**** SOFTWARE DATA PROTECTION **** 


The KM28C64B/65B has the JEDEC standard software 
data protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera- 
tion if it is not enabled through a SDP enable software 
algorithm, followed by a write or page write operation. 
Once the protection mode is enabled, the 
KM28C64B/65B will not write any data if the SDP enable 
software algorithm is not proceded. The data protection 
function can be disabled by exection a SDP disable soft- 
ware algorithm. Power transitions will not reset the SDP fea- 
ture. All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 


Poimsunag 
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KM28C64B/KM28C65B 


PRELIMINARY 
CMOS EEPROM 


DEVICE OPERATION (continued) 
WRITE COMPLETION INDICATORS 


*** DATA POLLING *** 


The KM28C64B/65B features DATA-Polling at I/O7 to 
detect the completion of a write cycle using a simple read 
and compare operation. Such a scheme dose not require 
any external hardware. During the write period, any at- 


tempt toread ofthe last byte the EEPROM will produce, 


at 1/O7.an inverted inverted value of the last I/O, data 
loaded to the EEPROM. True data will be produced 
at all 1/O’s once the write cycle has been completed. 


*** TOGGLE BIT *** 


The KM28C64B/65B also provides toggle bit at I/Og to 
determine the end of a write cycle. During the write cy- 
cle, subsequent attempts to read the EEPROM will tog- 
gle |1/Og between “1” and “O’’. Once the write cycle is 
complete, the toggling will stop and valid data will be read. 


*** READY/BUSY *** 


The KM28C65B has a Ready/Busy output on pin 1 that 
indicates when the write cycle is complete. The pin is 


normally high except when a write cycle is in progress, 
in which case the pin is low. The Ready/Busy output is 
configured as an open-drain driver there-by allowing two 
or more Ready/Busy output to be OR-tied. This pin re- 
quires an appropriate pull-up resistor for proper opera- 
tion. The pull-up resistor value maybe calculated as 
foliows. 


= Vcc(max)-Voi(max) 2, ely 
2.1MA+ 2 |, 


RP 


lot + IL 


where I, is the sum of the input currents of all devices 
tied to the Ready/Busy pin. 


ENDURANCE AND DATA RETENTION 
KM28C64B/65B _ is designed for applications requiring 
up to 100,000 write cycles per EEPROM byte and ten 
years of data retention. This means that each byte may 
be reliably written 100,000 times without degrading 
device operation. The device also featires an on-chip Er- 
ror Checking and Correction scheme that can detect and 
correct any single bit failure in a byte, and hence, signifi- 
cant improvements in the endurance and data retention 
characteristics are achieved. 


ei 
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KM28C64B/KM28C65B 


SOFTWARE DATA PROTECTION ALGORITHIM*' 


SDP Enable Sequence 


Load data AA 
To 
Address 1555 


Load data 55 
To 
Address OAAA 


Load data AO 
To 
Address 1555 


SDP Disable Sequance 


Load data AA 
To 
Address 1555 


Load data 55 
To 
Address OAAA 


Load data 80 
To 
Address 1555 


PRELIMINARY 
CMOS EEPROM 


Load data AA 
- oa! To 
Byte Write *2 Address 1555 


After twc, Load data 55 
Write protection To 
state activated*3 Address OAAA 


Load data 20 
To 
Address 1555 


* Write mode enabled 


Page 
or 
Byte Write *2 


After twc, Write 
Protection state is 
Deactivated *4 


Note: 1. Data Format: 1/07-I/Oo (HEX) 

Address Format: Ai2-Ao (HEX) 

1 to 64 byte of data may be loaded in random order. 

Write protection state will be activated after twc even if no data is writtern. 
Write protection state will be deactived after. 


ay 
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PRELIMINARY 
KM28C64B/KM28C65B CMOS EEPROM 


TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 


SDP ENABLE TIMING SEQUENCE 


fal 
m 


AXA —_ AX AKAN 


WE 
tBLc* 
twc 


SDP DISABLE TIMING SEQUENCE 
7 "A, ™ fh m™ (0 7 aa 
= AXA AXA AA AK AXA AN a 


Note 1 


* <tpic max. 


Note 1: 1 to 64 byte of data maybe loaded in random order. 
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KM28C64B/KM28C65B 


PRELIMINARY 
CMOS EEPROM 


PACKAGE DIMENSIONS (Continued) 
28 LEAD PLASTIC DUAL IN LINE PACKAGE 


—) a 
~ |x “ 
~ 
—~le to 
wo S — 
i) ° 
© 
oO 


|__° 


Ea a) | 
1.465 (37.2) 
| MAX. 


0.155 (3.94) 
rie ese ee ewe nan hd 0.200 (5.08) 
~ 0.120 (3.05) 
MIN 
0.1 (2.54) si | 0.014 Sas 36) 0.020 (0.51) 
TYP __| 0,043 (1.10) 0.022 0.028 (056) 20) 


0.06 (1.52) 


32 PIN PLASTIC LEADED CHIP CARRIER 


0.485 (12.32) 
0.495 (12.57) 
= Oe NEY 268 0.045 (1.143) 
0.453 (11.51) 
[| 30° 
= yy 


0.549 (13.95) 
0.553 (14.05) 


0.595 (15.11) 


0.490 (12.45) 
0.530 (13.46) 


0.400 REF. 
0.055 (1.40) 


Lil 
0.390 (9.91) 
| 0.430 (10.92) | 


Units: Inches ak 


0° ~ 15° 


7 
ae 


0.008 0008020) 20) 
0.012 (0.30) 


0.125 (3.18) 
I 9.140 (8.56) 


0.015 MIN. (0.381) 


0.013 (0.33) 
0.021 (0.53) 


0.010 (0.254) 
0.078 (1.981) 
0.095 (2.413) 
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KM28C256 CMOS EEPROM 


32K x 8 Bit CMOS Electrically Erasable PROM 


FEATURES GENERAL DESCRIPTION 

e Operating Temperature Range The KM28C256 is a 32,768 x 8 bit Electrically Erasable 
— KM28C256: Commercial Programable Read Only Memory. It is fabricated with 
— KM28C256I: Industrial the floating-gate CMOS technology using Fowler- 

e Simple Byte Write & Page Write Nordheim tunneling for erasing and programming. 


— Single TTL Level Write Signal 

— Internal Address and Data Latch 

— Automatic Write Timing 

— Automatic Internal Erase-Before-Write 
e Fast Write Cycle Time 

— 64-byte Page Write Operation 


Writing data into the KM28C256 is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an en- 
tire chip written in 2.5 seconds. 


— 5ms Byte and Page Write Cycle Time The KM28C 256 also features Data polling and Toggle 
— Complete Memory Rewrite: 2.5 seconds bit schemes that signal the processor the early com- 
¢ Data Polling and Toggle bit for End of Write pletion of a write cycle without requiring any external 
Detection hardware. 
e Single 5 volt Supply 
e Fast Access Time: 150ns The KM28C256 is designed for applications up to 
¢ Power: 100.A—Standby (max.) 100,000 write cycles per byte. Its on-chip Error Check- 
40mA— Operating (max.) ing and Correction scheme improves the endurance to 
e Hardware and Software Data Protection over 100,000 write cycles. 


e Reliable CMOS Floating—Gate Technology 
—- Endurance: 100,000 
— Data Retention: 10 years 

e JEDEC Approved Byte-Wide Pinout 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
. vel 
Buffers A7 


Latches 


AG | 4] 
A5([5| 
A4 | 6] 
A3 
A2 | 8| 
A1 [9 
AO 
1/00 
01 


02 


GND 


and 


262,144 Bit 
Decoder 


EEPROM 
Array 


Ao-A14 
Y 
Buffers 


Latches 
1/O Buffers 


and Latches 


and 


Decoder 


CE- Control VO — VO7 


WE Logic and 
OE Timing 


Address Inputs 
Data Inputs/Outputs 
roe | chipenabe 
| OE | Output Enable 
CWE | Write Enable 
Eas 
| GND 
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KM28C256 CMOS EEPROM 


ABSOLUTE MAXIMUM RATINGS* 


ee 


a |. sa 


* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


Temperature Under Bias 


Storage Temperature 
Short Circuit Output Current 


RECOMMENDED OPERATING CONDITIONS 
KM28C256: Voltage reference to Vss, Ta =0°C to + 70°C 
KM28C256I: Voltage reference to Vsg, Ta = — 40°C to +85°C 


min |e | moot 


DC OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


CE=OE=Vi, WE=Vun, 
all 1/O’s = open 
all addresses* (Note 1) 


| tsar | CE=Vum, all O's = open 
CE = Vcc — 0.2, all 1/O’s = open 


Vin =0 to 5.5V 


Write Inhibit Voc Level 


* Note 1. All addresses toggling from Vi. to Vi4 at 6.7MHz 
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KM28C256 CMOS EEPROM 


CAPACITANCE (1, =25°C, Vcc=5V, f= 1.0 MHz) 


ee 


Input Capacitance Vin =OV 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 
ee 


[wits Smt 


— aa 
i 
a | WOr=D, | Active 
: 


ee ae ee ae 


ee ee a ee 


Standby & Write Inhibit High-Z Standby 
Write Inhibit Ds ain 


AC CHARACTERISTICS 
KM28C256: T,a=0°C to +70°C, Vec=5V+10%, unless otherwise noted. 
KM28C256I: T, = — 40°C to +85°C, Vec=5V+10%, unless otherwise noted. 


TEST CONDITIONS 


Parameter 


Input Pulse Levels 0.45V to 2.4V 


Input Rise and Fall Times 20ns 


Input and Output Timing measurement Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and C_=100pF 


READ CYCLE 


KM28C256-15 
Parameter KM28C256I-15 


Chip Enable Access Time tce 
Address Access Time taa 


Output Enable Access Time 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


es” 
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KM28C256 CMOS EEPROM 


WRITE CYCLE 


a... eee ee 


Address Set-Up Time tas 


Address Hold Time ee 
Write Set-Up Time tes 


Output Enable Hold Time 


WE Pulse Width 


Last Byte Loaded to Data Polling 


Note: The timer for tauc is reset at a falling edge of WE and starts at a rising edge of WE. 


TIMING DIAGRAMS 
READ CYCLE WE= Vu 


= | K VAY ASV AA 
ae BO) 2 RRR 


|+__—_——-trc 


D xD RK = 
0 OX aoa YEH avo 


a” ~ 
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KM28C256 CMOS EEPROM 


TIMING DIAGRAMS continued) 
WE CONTROLLED WRITE CYCLE 


VYYVY ¥ YY VY VY 
We SKK DY 


(VSL N/V) 


CI II, 
XX 6 


| 


— tas ——— taH 


hae YYYYYYVY Y 
ROR 


tcs 
'cH OMYIWVY) 
(Y\ Qe Van RY /N 


—— VVVV VV VAVAVAWAWAY, FOP OIT 
FOYT soe toe RRR ROY 


——— twp 


ae XKAT 
WE AY N 
Dout ROO) HIGH-Z 


tos 


VAMNAASY/DAAAM ANA AAAAAA/SY [A/S A/\J\J\JV/\ 7 
Om ERIS KIRK RORY 


-— two 


YW¥ YS AAA RAS)\SY 
OMS 


as LN 


Y/ 


Y VA A/A\/ 
KY 


ADD 


T= YY YY YYYY ba XXX XXX KM 
"KKK RD 


gs 0 VITA! TANNIN ION NINN ING, 

= BI CRD 
tcw 

—— \/V/ 

CE KOO \ 


- tps -—— tDH 


VALLDAVA DA AAAJAA AA /JAAAA/V\/ YAP DRASSJAAAA/\VAJ / 
ow YK vari vara KRY 
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KM28C256 tt” CMOS EEPROM 


TIMING DIAGRAMS (Continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


AAA , x7 
ae SOROY 
tas ~ 
— : WAY, AK AYEKX IKK) 
= XXX XXX RN 
tcs| | 

a AVY : 
ot RYT 

. toes | 
WE ld \ ] 

tBLc ene 
CONTUNCUAK Pan aes ' 

pata — YY UN 


ia RY 

o 0 

er RY 
CE | 


tow— 
tBLc 


WIAA XA? 
pata RY id i ED, cA nor “Xx 


tos 
toH 


*“NOTE 1. 1/07 Outputs Dinn when the chip is read. 
1/Og.is toggling between ‘1” and “0” when 
the chip is successively read 
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KM28C256 CMOS EEPROM 


TIMING DIAGRAMS (Continued) 
DATA POLLING CYCLE 


ADD XXX) SRY XK XXX) 
CE 
WE 
OE 
* O07 


* During the write cycle, 1/O7 will produce an inverted data of the last I/O, data, loaded into the EEPROM. 


TOGGLE BIT CYCLE 


a s 
WE 
tocH toes 
OE 
HIGH Z 
1/O6 1 a) 1 0 0 1 


twe 


*During the write cycle, I/Og will toggle between ‘1’ and ‘0’ 
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CMOS EEPROM 


DEVICE OPERATION 


READ 


Reading data from the KM28C256 is similar to reading 
data from a SRAM. A read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data I/O pins are in the high impedance state whenever 
OE or CE is high. 

STANDBY : 


Power consumption is reduced to less than 100uA by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and 1!/O,-1/O7 are in the high impedance state, 
regardless of the state of OE or WE. 


WRITE 
Writing data into the KM28C256 is easy. Only a single 
5V supply and TTL level signals are required. The on- 
chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SRAM. 

**** BYTE WRITE MODE **** 
The byte write of the KM28C256 is only a part of the 
page write. A single byte data loading followed by a 
taic time-out and by a nonvolatile write cycle will com- 
plete a byte mode write. 

**** PAGE WRITE MODE **** 
The KM28C256 allows up to 64 bytes to be written in 
a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C256 internal registers 
and a nonvolatile write period, in which the loaded data 
in the registers is written to the EEPROM cells of the 
selected page. 


Data is loaded into the KM28C256 by sequentially puls- 
ing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling 
edge of WE and data is latched on the rising edge of 
WE. The data can be loaded in any “Y” address (Ao-As) 
order (i.e. data need not be loaded into consecutive lo- 
cations in memory in anypage) and can be renewed in 
a data loading period. 


Since the timer for loading the data (taic) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loading the data 
is that the interval between WE - pulses does not exceed 
the maximum taic (150us). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by the OE signal internally. Consequently, the tsic 
timer is not reset by the external WE pulse if OE is low. 


The nonvolatile write starts if WE stays high for at least 
teic Maximum (150us) after the last WE low to high 
transition. The page address for the nonvolatile write 
is the “X” address (A¢-A14) latched on the last WE. The 
nonvolatile write period consists of an erase period and 
a program cycle. During the erase period, the existing 
data of the locations being addressed are erased. The 
new data latched at the register are written into the loca- 
tions during the program cycle. Note that only the ad- 
dressed locations in a page are rewritten during a page 
write cycle. 

The KM28C256 also supports a CE controlled write cy- 
cle. That means CE can be used to latch the address 
and data as well as WE. 


DATA PROTECTION 

Features have been designed into the KM28C256 to 
prevent unwanted write cycles during power supply tran- 
sitions and system noise periods. 

The KM28C256 has a protection feature against WE 
noises; a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write 
cycles are also inhibited when Vcc is less than Vw = 3.0 
volts, the write inhibit Vcc level. During power-up, the 
KM28C256 automatically prevents any write operation for 
a period of 5ms (min.) after Vcc reaches the Vw level. 
This will provide the system with sufficient time to bring 
WE and CE to a high level before a write can occur. 
Read cycles can beexecuted during this _ initializa- 
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 

**** SOFTWARE DATA PROTECTION **** 

The KM28C256 has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera- 
tions if it is not enabled through a SDP enable software 
algorithm. The protection mode can be enabled by exe- 
cuting a short SDP enable software algorithm, follow- 
ed by a write operation, either a single byte write or page 
write operation. Once the protection mode is enabled, 
the KM28C256 will not write any data if the SDP enable 
software algorithm is not preceded. The data protection 
function can be disabled by executing a SDP disable soft- 
ware algorithm. Power transitions will not reset the SDP fea- 
ture, All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 


a? 


- ELECTRONICS 


172 


KM28C256 


CMOS EEPROM 


DEVICE OPERATION (Continueq) 


WRITE COMPLETION INDICATORS 

**** DATA POLLING **** 
The KM28C256 features DATA-Polling at 1/O7 to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read of last byte the EEPROM will produce, at I/O,, 
an inverted value of the last 1/O7 data loaded in to the 
EEPROM(I/O,-lO¢ are at the high impedance state). 
True data will be produced at all I/O's once the write 
cycle has been completed. 


**** TOGGLE BIT **** 
The KM28C256 also provides a toggle bit at I/O, to 
determine the end of a write cycle. During the write cy- 


cle, successive attempts to read the EEPROM will tog- 
gle \/Og between ‘1’ and ‘0’. Once the write cycle 
is complete, the toggling will stop and valid data will 
be read. 

ENDURANCE AND DATA RETENTION 

The KM28C256 is designed for applications requiring 
up to 100,000 write cycles per byte and ten years of data 
retention. This means that each byte can be reliably writ- 
ten 100,000 times without degrading device operation. 
The device also features an on-chip Error Checking and 
Correction scheme that can detect and correct any 
single bit failure in a byte, and hence, significant 
improvements in the endurance and data retention 
characteristics are achieved. 


SOFTWARE DATA PROTECTION ALGORITHM* 1 


SDP Enable Sequence 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data AO 


To 
Address 5555 


Byte Write *2 


After twe, 
write protection 
State activated *3 


Notes 1. Data Format: I/O7-I/Oo (HEX) 
Address Format: Ay4-Ap (HEX) 


2. 1 to 64-byte of data may be loaded in random 


order. 


3. Write protection state will be activated after 


twc even if no data is written. 


4. Write protection state will be deactivated af- 


ter twc even if no data is written. 


*Write mode enabled 


SDP Disable Sequence 


Load data AA 
To 
Address 5555 


Load data 55 


To 
Address 2AAA 


Load data 80 
To 
Address 5555 


Load data AA 
To 
Address 5555 
Load data 55 
To 
Address 2AAA 
Load data 20 
To 
Address 5555 


Page 
Or 
Byte Write *2 


After twc, Write 
Protection State is 
Deactivated *4 
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TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 


SDP ENABLE TIMING SEQUENCE 


© SEEDED HED 


SDP DISABLE TIMING SEQUENCE 
Gow 


«= \_ Md A (AA A MO /~ 


Note 1 


on HEHEHE He = 
om Com onm)me)(am a){{er) 


* €tpic max. 


Note 1: 1 to 64 byte of data maybe loaded in random order. 
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PACKAGE DIMENSIONS (Continuea) 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


- 


0.55 (14.0) 
MAX 
0.60 (15.24) 
TYP 


= | 


x 


a Ax 0.008 2) f 
0.012 (0.30) 
7 0.155 (3.94) 
a (5.08) 


~ 0.120 (3.05) 
MIN 


ied | 0.014 mec 36) 0.020 (0.51) 
__!.0.043 (1.10) 0.022 [0.022 (0.56) 56) MINS 
~~ 0.06 (1.52) 
32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18) 
0.140 (3.56) 


0.015 MIN. (0.381) 


0.485 (12.32) 
0.495 (12.57) 
0.453 (11.51) 


0.013 (0.33) 
0.021 (0.53) 


0.585 (14.86) 
0.595 (15.11) 


0.553 (14.05) 


- 0.010 (0.254) 
0.078 (1.981) 
0.095 (2.413) 


0.400 REF. 
0.055 (1.40) 


0.390 (9.91) 
0.430 (10.92) 
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32K x 8 Bit CMOS Electrically Erasable PROM | 
FEATURES - GENERAL DESCRIPTION 


e Operating Temperature Range The KM28C256A is a 32,768 x 8 bit Electrically Erasable 
— KM28C256A: Commercial Programable Read Only Memory. It is fabricated with 
— KM28C256AI: Industrial the floating-gate CMOS technology using Fowler- 

e Simple Byte Write & Page Write Nordheim tunneling for erasing and programming. 


— Single TTL Level Write Signal 

— Internal Address and Data Latch 

— Automatic Write Timing 

— Automatic Internal Erase-Before-Write 
e Fast Write Cycle Time 

— 64-byte Page Write Operation 


Writing data into the KM28C256A is very simple. The 
internally self-timed writing cycle latches both address 
and data to provide a free system bus during the 5ms 
write period. A 64-byte page write enables an en- 
tire chip written in 2.5 seconds. 


— 5ms Byte and Page Write Cycle Time The KM28C256A also features Data polling and Tog- 
— Complete Memory Rewrite: 2.5 seconds gle bit schemes that signal the processor the early com- 

e Data Polling and Toggle bit for End of Write pletion of a write cycle without requiring any external 
Detection hardware. 


e Single 5 volt Supply 
e Fast Access Time: 90ns 


¢ Power: 100,A—Standby (max.) The KM28C256A is designed for applications up to 

40mA—Operating (max.) 100,000 write cycles per byte. Its on-chip Error Check- 
e Hardware and Software Data Protection ing and Correction scheme improves the endurance to 
¢ Reliable CMOS Floating—Gate Technology over 100,000 write cycles. 


— Endurance: 100,000 
— Data Retention: 10 years 
e JEDEC Approved Byte-Wide Pinout 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
. sel 
Buffers A7 


Latches 
and 


262,144 Bit 


A8& 
Decoder EEPROM A4 6 - 
A3 
Ao-A14 eitey A11 
A2 N.C. 
Y weds 
A1|9. OE 
Buffers AG A10 
Latches CE 
: /O Buffers 1/00 1107 
an 1014 06 


and Latches 


Decoder 


1/09 — 1/07 


Control 
Logic and 


9] 2| 9 


Timing 


Address Inputs 
Data Inputs/Outputs 
Chip Enable 


OE Output Enable 
WE | Write Enable 


No Connection 
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ABSOLUTE MAXIMUM RATINGS* 


Voltage on Any Pin Relative to Vss Vin —0.3 to 7.0 


Commercial -10 to +125 
Temperature Under Bias 
industrial —65 to +150 


Storage Temperature Tsstg —65 to +150 °C 


* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 
KM28C256A: Voltage reference to Vss, Ta =0°C to + 70°C 
KM28C256AI: Voltage reference to Vss, Ta = — 40°C to +85°C 


DC OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


CE=OE= Vi, WE = Vin, 
loc all 1/O’s = open 40 mA 
all addresses* (Note 1) 


Standby Current (CMOS) CE = Vec — 0.2, all 1/O’s = open 100 

hu 

lLo 

Vin 

Vit 

Vox 

Vo 

Vwi 


Operating Current 


Vin=0 to 5.5V 10 


C08 
7 
ee 
a 


* Note 1. All addresses toggling from Vi_ to Viy at 10 MHz 


Me | 
Input Low Voltage, all Inputs PV | 
Vow | 
Vo | 
| 


Write Inhibit Vcc Level 
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CAPACITANCE (1, =25°C, Voc=5V, f= 1.0 MHz) 


Input/Output Capacitance: 
Input Capacitance ee ee 


Cin 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


[teed SSS~dSCi tv 
Sr 


PREM EW ae - ence eee e 
Cx [wits mbt 
xx wit nit 


AC CHARACTERISTICS | 
KM28C256A: T,=0°C to + 70°C, Voc =5V+10%, unless otherwise noted. 
KM28C256AI: T, = — 40°C to +85°C, Vcc =5V + 10%, unless otherwise noted. 


TEST CONDITIONS 


Input Pulse Levels 0.45V to 2.4V 

Input Rise and Fall Times 20ns 

Input and Output Timing measurement Levels 0.8V and 2.0V 

Output Load 1 TTL Gate and C_=100pF | 


KM28C256AI-09 | KM28C256Al-12 | KM28C256Al-15 
| 90 120 | | 180 | | ns 
|| 120 | | 150 | ons | 
1200 | ~— | 150 | ns 
| 50 | | 6 | ns | 
| 50 | 0 | 60 | ns 
to | ns | 


READ CYCLE 


[chip Enante access Time —=SSSs*dY ite 
TAdsress Access Time | tm 
F Output Enable Access Time S| tae | 
te [0 
[tow 


Output or Chip Disable to Output High-Z 


Output Hold from Address Change 
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WRITE CYCLE 


es 


Write Cycle Time ee ee Se ees ee ee 
aE Ss ee ee 


Write Set-Up Time tos 


TwiteHold Time SSSCSC~*~idtCtCit 


Byte Load Cycle Time 
Last Byte Loaded to Data Polling 


Note: The timer for tec is reset at a falling edge of WE and starts at a rising edge of WE. 


TIMING DIAGRAMS 
READ CYCLE WE=Vu 


ADD 


—-—toE - 
OE S 


cu Sano ER arom 
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KM28C256A CMOS EEPROM 


TIMING DIAGRAMS (Continued) 
WE CONTROLLED WRITE CYCLE 


ADD 


Dout 


Din 


(AAA/A/LVYYVY WYNN Y 
enn 


x AAV AV AV AN AV AVA. 


tcs t 
TAKARA CH OIA) 
COO VENOUS 
VMVUVV VW / y vy, 
EY toss ROKR 


toes 


SMMVVY 
OY Ne 


VAN VAV AV AV AAV AV AY, 
ORR RY 


as (NES XX 


TAIN INI IN OU U VAN, 
ERIK KKK KOK VAUD DATA 


CE CONTROLLED WRITE CYCLE 


ADD 


DoutT 


DIN 


== TAG 


\/\/ VV\AAKAAAKAAK A?) BASY 
BQ RD 
tas taH 
tcs 
VU IAW, ‘cH OTR KKKW 
ORR VALCO 


WAY YY VV/YVVA/Y/ YYYYYS\ A 
Se 024 ROO 
tcw 
\AY\A 
OO \ 


- tps tDH 
VAAL VASA AAAAAAJAAA JA AA/V/ YV/ AJ VLA AASA/VY\/ 
KKK, VALID DATA —_ DKK 


SAMS UN 
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TIMING DIAGRAMS 6 continued) 
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE) 


AhNAA\\VV/ \A/ 
ape Ne 
tas 
CE Xx OKRA) 
WN LOOK 
[tos | ——| L—tcH 


| 
WYO) 
LR ROK Ot DK 


DATA 


VV/V/V\VA/\AJS 
a NY 
—— TAH 
WE LAA/MJ/ 
a‘ en LX 
tcs | tCH 
—— LAA/A 
RR YOK 
toes. 
CE [tow 


tBLC 


VYYYY/VVAY RXVV 
DATA YY KW) {owt OK) > EL “NOTE WX | 


tos 
tDH 


*NOTE 1. 1/07 Outputs Dijn when the chip is read. 
1/Og is toggling between ‘'1” and “0” when 
the chip is successively read 
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TIMING DIAGRAMS (Continued) 
DATA POLLING CYCLE 


ADD 


* During the write cycle, I/O, will produce an inverted data of the last 1/O, data, loaded into the EEPROM. 


TOGGLE BIT CYCLE 


WE 
toeH toes 
OE 
HIGH Z 
/Og 1 0 1 ) 0 1 


two 


*During the write cycle, |/O6 will toggle between ‘1’ and ‘0’ 
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DEVICE OPERATION 


READ 

Reading data from the KM28C256A is similar to reading 
data from a SRAM. A read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
the read cycle is terminated. This two line control 
eliminates bus contention in a system environment. The 
Data I/O pins are in the high impedance state whenever 
OE or CE is high. 

STANDBY 


Power consumption is reduced to less than 100uA by 
deselecting the device with a high input on CE. 
Whenever CE is high, the device is in the standby mode 
and 1/Qo-1/O7 are in the high impedance state, 
regardless of the state of OE or WE. 


WRITE 
Writing data into the KM28C256A is easy. Only a single 
5V supply and TTL level signals are required. The on- 
chip data latches, address latches, high voltage 
generator, and fully self-timed control logic make writing 
as easy as writing to a SRAM. 

**** BYTE WRITE MODE **** 
The byte write of the KM28C256A is only a part of the 
page write. A single byte data loading followed by a 
tatc time-out and by a nonvolatile write cycle will com- 
plete a byte mode write. 

**** PAGE WRITE MODE **** 
The KM28C256A allows up to 64 bytes to be written in 
a single page write cycle. A page write cycle consists 
of a data loading period, in which from 1 to 64 bytes 
of data are loaded into the KM28C256A internal registers 
and a nonvolatile write period, in which the loaded data 
in the registers is written to the EEPROM cells of the 
selected page. 


Data is loaded into the KM28C256A by sequentially puls- 
ing WE with CE low and OE high. For each addressed 
location in the page, address is latched on the falling 
edge of WE and data is latched on the rising edge of 
WE. The data can be loaded in any “Y” address (Ao-As) 
order (i.e. data need not be loaded into consecutive lo- 
cations in memory in anypage) and can be renewed in 
a data loading period. 


Since the timer for loading the data (taic) is reset at the 
falling edge of WE and starts at every rising edge of WE, 
the only requirement on WE to continue loading the data 
is that the interval between WE - pulses does not exceed 
the maximum tac (150us). If OE goes low during the 
data loading period, further attempt to load the data will 
be ignored because the external WE signal is blocked 
by the OE signal internally. Consequently, the taic 
timer is not reset by the external WE pulse if OE is low. 


The nonvolatile write starts if WE stays high for at least 
taic Maximum (150us) after the last WE low to high 
transition. The page address for the nonvolatile write 
is the “X” address (A¢-A;4) latched on the last WE. The 
nonvolatile write period consists of an erase period and 
a program cycle. During the erase period, the existing 
data of the locations being addressed are erased. The 
new data latched at the register are written into the loca- 
tions during the program cycle. Note that only the ad- 
dressed locations in a page are rewritten during a page 
write cycle. 

The KM28C256A also supports a CE controlled write cy- 
cle. That means CE can be used to latch the address 
and data as well as WE. 


DATA PROTECTION 
Features have been designed into the KM28C256 to 
prevent unwanted write cycles during power supply tran- 
sitions and system noise periods. 
The KM28C256A has a protection feature against WE 
noises; a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write 
cycles are also inhibited when Vcc is less than Vw = 3.0 
volts, the write inhibit Vcc level. During power-up, the 
KM28C256 automatically prevents any write operation for 
a period of 5ms (min.) after Vcc reaches the Vw, level. 
This will provide the system with sufficient time to bring 
WE and CE to a high level before a write can occur. 
Read cycles can beexecuted during this initializa- 
tion period. Holding either OE low or WE high or CE high 
during power-on and power-off will inhibit inadvertent 
writes. 

**** SOFTWARE DATA PROTECTION **** 
The KM28C256A has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. The scheme does not affect normal write opera- 
tions if it is not enabled through a SDP enable software 
algorithm. The protection mode can be enabled by exe- 
cuting a short SDP enable software algorithm, follow- 
ed by a write operation, either a single byte write or page 
write operation. Once the protection mode is enabled, 
the KM28C256A will not write any data if the SDP enable 
software algorithm is not preceded. The data protection 
function can be disabled by executing a SDP disable soft- 
ware algorithm. Power transitions will not reset the SDP fea- 
ture. All the data and address timings for the SDP enable 
and disable are identical to those of a page write cycle. 
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DEVICE OPERATION (Continued) 


WRITE COMPLETION INDICATORS 
**** DATA POLLING **** 

The KM28C256A features DATA-Polling at I/O7 to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read of last byte the EEPROM will produce, at !/O7, 
an inverted value of the last 1/O7 data loaded into the 
EEPROM True data will be produced at all I/O's once 
the write cycle has been completed. 


**** TOGGLE BIT **** 
The KM28C256A also provides a toggle bit at I/O, to 
determine the end of a write cycle. During the write cy- 


cle, successive attempts to read the EEPROM will tog- 
gle 1/0, between ‘1’ and ‘0’. Once the write cycle 
is complete, the toggling will stop and valid data will 
be read. 

ENDURANCE AND DATA RETENTION 

The KM28C256A is designed for applications requiring 
up to 100,000 write cycles per byte and ten years of data 
retention. This means that each byte can be reliably writ- 
ten 100,000 times without degrading device operation. 
The device also features an on-chip Error Checking and 
Correction scheme that can detect and correct any 
single bit failure in a byte, and hence, significant 
improvements in the endurance and data retention 
characteristics are achieved. 


SOFTWARE DATA PROTECTION ALGORITHM *1 


SDP Enable Sequence 


Load data AA 
T 


fe) 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data AO 
To 
Address 5555 


Byte Write *2 


After twe, 
write protection 
state activated*3 


Notes 1. Data Format: 1/O7-I/Oo (HEX) 
Address Format: Ajy4-Ay (HEX) 


2. 1 to 64-byte of data may be loaded in random 


order. 


3. Write protection state will be activated after 


twc even if no data is written. 


4. Write protection state will be deactivated af- 


ter twc even if no data is written. 


*Write mode enabled 


SDP Disable Sequence 


Load data AA 
To 
Address 5555 


Load data 55 


To 
Address 2AAA 


Load data 80 
To 
Address 5555 


Load data AA 
To 
Address 5555 
Load data 55 


To 
Address 2AAA 


Load data 20 
To 
Address 5555 
Page 


Or 
Byte Write *2 


After two, Write 
Protection State is 
Deactivated *4 


a 
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TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 


SDP ENABLE TIMING SEQUENCE 


HED ED HED 


SDP DISABLE TIMING SEQUENCE 


* <tpic max. 


Note 1: 1 to 64 byte of data maybe loaded in random order. 
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PACKAGE DIMENSIONS (Continued) 
28 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches (Millimeters) 


0°~15° 


0.55 (14.0) 
MAX 
0.60 (15.24) 


es i ae a a |e eS ae | | 3 
1.465 (37.2) 
: ) MAX. a 0.008 (0.20) 


0.012 (0.30) 
0.155 (3.94) 
J ry ry ry 0.200 (5.08) 
~ 0.120 (3.05) 
MIN 
: 0.014 (0. ae 0.020 (0.51) 
TYP “| 0.043 (1.10) 0.022 I~ 0.022 (056) 56) MIN 
0.06 (1.52) _ 
32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18) 
| 0.140 (3.56) 


0.015 MIN. (0.381) 


0.485 (12.32) 
0.495 (12.57) : 
be DE, 2h ods 149) 
0.453 (11.51) | 
ior Sean oe wea 


~ 
we 


0.013 (0.33) 
0.021 (0.53) 


0.549 (13.95) 
0.553 (14.05) 
0.585 (14.86) 
0.595 (15.11) 


0.010 (0.254) 
0.078 (1.981) 


0.095 (2.413) 


0.490 (12.45) 
0.530 (13.46) 


0.400 REF. 
0.055 (1.40) 


0.390 (9.91) 
0.430 (10.92) 
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KM29C010 Flash Memory 


128K x 8 Bit CMOS Flash Memory 


FEATURES GENERAL DESCRIPTION 
e Fast Read Access Time: 90ns The KM29C010 is a 131,072 x8 bit Flash Memory. It is 
e Single 5 Voltage Supply fabricated with the floating-gate CMOS technology 
e 128 Byte Page Write Operation using Fowler-Nordheim tunneling for erasing and pro- 
— Single TTL Level Write Signal gramming. 
— Latched Address and Data 
— Automatic Write Timing Writing data into the KM29C010 is very simple. Writing 
— Automatic Page Erase Before Write the KM29C010 is performed on a page basis; 128 bytes 
e Fast Write Cycle Time of data are loaded into the page buffer and then simul- 
— Page Write Time: 10ms taneously written into the array. 
— Chip Erase Time: 10ms 
° Low Power Dissipation The KM29C010 features Data polling and Toggle bit 
— 100A: Standby (max) schemes that signal the processor an early completion 
— 40mA: Operating (max) of a write cycle without requiring any external hardware. 


e Hardware and Software Data Protection 

e Data Polling and Toggle Bit 

e Reliable CMOS Floating-Gate Technology 
— Endurance: 100,000 
— Data Retention: 10 Years 

e JEDEC Standard Byte-wide Pinout 
— 32-Pin DIP/PLCC/TSOP 1 


BLOCK DIAGRAM PIN CONFIGURATION 


X-Buffers 
Latches 
and Decoders 


Y-Buffers 
Latches 
and Decoders 


1/O Buffers 
and Latches 


oy F 
a Command 5828688 
a Registers =S=O6 >= 
ce -1/O7 
KM29C010 KM29C010J 


ontrol 
Logic 
& Timing 


[Pin ame [Pin Function 
Address Inputs 


<a /O7 Data Inputs/Outputs 
. ea Enable 


OE | Output Enable 
WE Write Enable 
i * Don't Care 
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KM29C010 Flash Memory 


ABSOLUTE MAXIMUM RATINGS* 


| Voltage on Any Pin Relative to Vss___| on Any Pin Relative to Vss —O. | =-0.3to+7.0 | to +7.0 


Temperature Under Bias —10 to +125 —— 
Storage Temperature —65 to +150 = aa 
Short Circuit Output Current 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


Note: Voltage reference to Vss, Ta=O0°C to +70°C 


eee om [De [oe | 


Supply Voltage | oo | 
<1 > eee SS Se et Se i Ge es A 
DC OPERATING CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 


CE=OE=Vj_, WE=Vun, 


| Operating Current 


all addresses* (Note 1) 
Standby Current (TTL) — CE=Vin, all 1/O’s=open a ae oe 
L Standby Current (CMOS) Ispo ee = 
Output Leakage Current lLo 


Input High Voltage, All Inputs 


IH 
Input Low Voltage, All Inputs Vie 
| Output High Voltage Level Von 


Output Low Voltage Level 


Write Inhibit Vcc Level 


* Note 1. All addresses toggling from Vi_ to Vi at 8.4MHz. 
2. Vii(min) = —3.0V for <10ns Pulse. 


CAPACITANCE (14=25°C, Vec=5vV, f=1.0 MHz) 


Input/Output Capacitance Sec et Ae pF 
Input Capacitance en | vnrov | =e 


Note: Capacitance is periodically sampled and not 100% tested. 
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MODE SELECTION 


L L H Dout Active 
L H L Din Active 
L L H DATA-Polling \O7=D7 Active 
H X X Standby & Write Inhibit High-Z Standby 
L L H Toggle Bit 1/O6 Active 
x L X Write Inhibit ~ ae 
x x H Write Inhibit = aa 


AC CHARACTERISTICS 


Note: Ta=O°C to 70°C, Vcec=5V+10%, unless otherwise noted. 


Input Pulse Levels 0.45V to 2.4V 


Input Rise and Fall Times 20ns 
Input and Output Timing measurement Levels 0.8V and 2.0V 
Output Load 1 TTL Gate and CL=100pF 


READ CYCLE 


KM29C010-09* KM29C010-10 


Parameter 


Read Cycle Time ns 
Chip Enable Access Time | tce 90 100 ns | 
Address Access Time tan 90 100 ns 
Output Enable Access Time tog 40 40 ns 


Output or Chip Disable to 
Output High-Z 


*Preliminary Product 
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KM29C010 7 Flash Memory 


WRITE CYCLE 


Write Cycle Time 
Address Set-Up Time 
Address Hold Time 
Write Set-Up Time 


Write Hold Time 
CE Pulse Width 


Output Enable Set-Up Time 


Output Enable Hold Time 


WE Pulse Width 
Data Set-Up Time 
Data Hold Time 


Byte Load Cycle Time 
Last Byte Loaded to Data Polling 


Note: The timer for taic is reset at a falling ae of WE and starts at a raising edge of WE. 


TIMING DIAGRAMS 
READ CYCLE (WE=vi) 


o XD KKK 


tor 


DATA Valid Data 
KK] avon 


taa 
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KM29C010 Flash Memory 


TIMING DIAGRAM (continued) 
PAGE PROGRAM CYCLE (WE Controlled Write Cycle) 


© DEO = 
= A | OO AMA bono 
= Ty i YAU 


OES 


= SO 
DATA TOON Foun THAW GAME ONKNS ED AHR COUILON 
PAGE PROGRAM CYCLE (CE Controlled Write Cycle) 
woo KX 80) XXX 202 KOGA 2» XX 
tas tan 

~ ni AK A XAXAXA ae VLONLOL0, 

=e KY toe OM) 
0 a 


al 
ata, XXX AT KOK KX ATA YY) 


two 
tou 
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TIMING DIAGRAMS (Continued) 
DATA POLLING CYCLE 


ADD 


XxX 


twc 


* During the write cycle, I/O, will produce an inverted data of the last I/O; data, loaded into the Flash. 


TOGGLE BIT CYCLE 


a ——= 
WE 
toeH toes 
OE 
HIGH Z 
1/06 1 O 1 0) O 1 


twe 


*During the write cycle, 1/Og will toggle between ‘1’ and ‘0’ 
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Flash Memory 


DEVICE OPERATION 


READ 

Reading data from the KM29C010 is similar to reading 
data from a SRAM. Read cycle occurs when WE is high 
and CE and OE are low. If either CE or OE goes high 
a read cycle is terminated. This two line control eliminates 
bus contention in a system environment. The Data I/O 
pins are in the high impedance state whenever OE or CE 
is high. 


STANDBY 

Current consumption is reduced to less than 100A by 
deselecting the device with a high input on CE. Whenever 
CE is high, the device is in the standby mode and 
/Oo™l/O7 are in the high impedance state, regardless 
of the state of OE or WE. 


DATA LOADING 

A byte load is performed by appling a low pulse on the 
WE or CE input with CE or WE low and OE high. On each 
WE, address is latched on the falling edge of the WE and 
data is latched on the rising edge of the WE. The data 
can be loaded in any ‘‘Y” address (Ao-Ag) order and can 
be renewed in a data loading period. , 


PAGE WRITE 

The KM29C010 is renewed on a page basis. If a byte 
of data within a page is to be changed, data for the en- 
tire page must be loaded into the device. Any byte that 
is not loaded during the write of its page will be erased 
to read data FFh. Once the bytes of a page are loaded 
into the device, they are simultaneously written during 
the internal write period. After the first byte data have 
been loaded into the device, successive bytes are en- 
tered in the same manner. ° 


The nonvolatile write starts if WE stay high for the least 
tac maximum (150us) after the last WE low to high tran- 
sition. The page address for the nonvolatile write is the 
“X” address (A7~Aj6) latched on the last WE. The non- 
volatile write period consists of an erase period and a 
program cycle. During the erase period, the existing data 
of the locations being addressed during the loading period 
are erased. The new data latched at the register are writ- 
ten into the locations during the program cycle. Note that 
only the addressed locations in a page are rewritten dur- 
ing a page. 


The KM29C010 also supports CE controlled write cy- 
cle. That means CE can be used to latch address and 
data as well as WE. 


DATA PROTECTION 

Features have been designed into the KM29C010 to 
prevent unwanted write cycles during power supply tran- 
sitions and system noise periods. 


The KM29C010 has a protection feature against WE 
noises; a WE noise the width of which shorter than 20ns 
(typ.) will not start any unwanted write cycle. Write cycles 
are also inhibited when Vcc is less than Vwi=3.0V(min), 
the write inhibit Vcc level. During power-up, the 
KM29C010 automatically prevents any write operation 
for a period of 10ms(max.) after Vcc reaches the Vwi 
level. This will protect the chip from a false write during 
power up transiention. Read cycles can be executed 
during this initialization period. Holding either OE low or 
WE high or CE high during power-on and power-off will 
inhibit from inadvertent writings. 


** SOFTWARE DATA PROTECTION ** 


The KM29C010 has the JEDEC standard software data 
protection scheme for enhanced protection of stored 
data. 


The shceme does not affect normal write operation if it 
is not enabled through a SDP enable software algorithm. 
The protection mode can be enabled by executing short 
SDP enable software alogrithm, followed by a page write 
operation. Once the protection mode is enabled, the 
KM29C010 will not write any data if the SDP enable soft- 
ware algorithm is not proceded. The data protection func- 
tion can be disabled by excuting a SDP disable software 
algorithm. Power transitions will not reset the SDP-fea- 
ture. All the data and address timings for the SDP 
enable and disable are identical to those of a page write 


cycle. 


DATA POLLING 

The KM29C010 features DATA-polling at 1/O7 to detect 
the completion of a write cycle using a simple read and 
compare operation. Such a scheme does not require any 
external hardware. During the write period, any attempt 
to read of the last byte loaded the EEPROM will pro- 
duce, at 1/07, an inverted data of the last |/O7 data 
loaded into the EEPROM. True data will be produced at 
all I/O's once the write cycle has been completed. 


TOGGLE BIT 

The KM29C010 also provides toggle bit at 1/O6 to 
determine the end of a write cycle. During the write cy- 
cle, subsequent attempts to read the EEPROM will tog- 
gle I/Og from ‘‘1” to ‘‘O” and “O” to “1”. Once the write 
cycle is complete, the toggling will stop and valid data 
will be read. 


ENDURANCE AND DATA RETENTION 

The KM29C010 is designed for applications requiring 
up to 100,000 write cycles per page and ten years of data 
retention. This means that each bit can be reliably writ- 
ten 100,000 times without degrading device opera- 


si 
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KM29C010 | Flash Memory 


DEVICE OPERATION (Continued) 


tion, and this device features an on-chip Error Check- | improvements in the endurance and data retention 
ing and Correction scheme that can detect andcorrect Characteristics are achieved. 
any single bit failure in 32 bits. And hence, significant 


SOFTWARE DATA PROTECTION ALGORITHM*' 


SDP Enable Sequence SDP Disable Sequence 


Load data AA 
To 
Address 5555 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data 55 
To 
Address 2AAA 


Load data 80 
To 
Address 5555 


Load data AO 
| To 
Address 5555 


* Write mode enable 
Page write(128Bytes) *2 Load data AA 
to 
Address 5555 


After twc 
Write protection 


State activated *3 Load data 55 


To 


Address 2AAA 


Note 1. Data format: 1/O07~1/Oo (HEX) Load data 20 
' Address format: Aig ~ Ao (HEX) | To 
2. 1to 128-byteof data must be loaded in random | Address 5555 


order. All bytes that are not loaded within the 
page being programmed will be erased to FF. 


3. Write protection state will be activated after Page write(128Bytes) « 2 | 
twc. 
4. Write protection state will be deactivated after } 
twc. 
After twe. Write 
Protection State 
is deactivated *4 
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SOFTWARE CHIP ERASE 


The KM29C010 may be erased at one time by using a 
six byte software command code. The erase code con- 
sists of six byte load commands to specific address loca- 
tion and specific data patterns. Once the code has been 
entered the device will set each byte to the high state 
‘FFh). After the software chip erase has been initiated, 
the device will internally auto-timed the erase operation 
so that external clocks are not required. 


HIGH VOLTAGE CHIP ERASE 


The contents of the KM29C010 may be set to the high 
state (FFh) by using an. externally timed high voltage 
operation. OE is first raised to 12 volts with CE low and 
WE high: When WE puitsed low for a minimum of 10ms, 
the contents of the KM29C010 is erased. 


HIGH VOLTAGE CHIP ERASE. 


WAVEFORMS 

Vin 

CE 
Vit Pr 
Vin 

OE 
Vin 
Vin 

WE 
Vir 
Vin 

/O ts tH 
Vit 


ts=tH=5yusec (min) 
tw=10Omsec (min) 
VH=12.0V 


SOFTWARE CHIP ERASE 


ALGORITHM * 1 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA 


Load data 80 
To 
Address 5555 


Load data AA 
To 
Address 5555 


Load data 55 
To 
Address 2AAA - 


Load data 10*2: 
To 
Address 5555 


Notes for software ship erase code; 


Tis 


2: 


Data format: I/O7~I/Oo (Hex.) 

Address format: A14™Ao (Hex.) 

Data polling may be used to determine the end of the 
erase cycle by checking any address for data equal 
to FFh. 


3. After loading the six byte code, no byte loads are 


allowed until the completion of the erase cycle. The 
erase cycle will time itself to completion within twc. 


Penn suvag 
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KM29C010 _ | Flash Memory 


TIMING DIAGRAM OF SOFTWARE DATA PROTECTION 


SDP ENABLE TIMING SEQUENCE 


SDP DISABLE TIMING SEQUENCE 


« =m) Ha 


* €tpic max. 


Note 1: 1 to 128 byte to data maybe loaded in random order. 
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KM29C010 Flash Memory 


PACKAGE DIEMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE Units: Inches (millimeters) 


1.645(41.78) O~15° 
1.665(42.29) 
Sais | tt tt oe 


o|n 
<t1/M 
m;}o 
rir 
O10 
ois 


590(14.99) 
€10(15.49) 


i 


.055(1.40) 
| .065(1.65) .010(0.25) _f 
.200(5.08) 
MAX 


.115(2.92) 
MIN 


rk | .100(2.54) .016(0.14) .150(0.38) 
TYP .024(0.61) MIN 


32 PIN PLASTIC LEADED CHIP CARRIER 


0.485(12.32) 
| 0.045(1.143) ~ 


0.125(3.18) 
0.140(3.56) 
0.015 MIN.(0.381) 


0.495(12.57) 


30 
S|S o|= 
a pee 
i) v = = 0.013(0.33) 
nim wo|/” 
213 Ble 0.021(0.53) 
Holo w/e 
CO) 0%. OO, ~f 
aor 254) 
enricn 981) 
_0.045(1.14) 0.095(2.413) 


0.055(1.40) 


0.530(13.46) 


0.400 REF 
0.490(12.45) 


IZIBIBISIEIn 
ooo no oo 
0.390(9.91) 


0.430(10.92) 


an - 
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32 PIN THIN SMALL OUTINE PACKAGE (Forward Type) 


0.787 + 0.008 
(20.00 + 0.2) 

0.72+0.004 
(18.40 + 0.1) 


0.020 + 0.004 
(0.50 + 0.10) 


0.008 + 0.004 


| (0.20 + 0.10) 


+ 0.002 
0.005 — 0.0008 


Unit: Inches (millimeters) 


0.043 + 0.004 
(1.10 + 0.10) 
0.04 


0.315 + 0.004 
(8.00 + 0.1) 


HHHHHHHHHHHHHHHH} 


(0.125 + 0.05) 
- 0.02) , 
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SAMSUNG ROM DATA INFORMATION 
1. HARD MEDIA 


There are many kinds of hard media to deliver ROM Code as follows, and SEC defined the priority numbers for 
easy access to SEC’s ROM Code generation tool. 


* Priority #1: EPROM 
#2: Floppy Diskette (3.5 or 5.25 inch) 
#3: Reel Tape (6250 bpi. 9 track etc.) 
#4: Cartridge (150MB Quad Cartridge etc.) 


2. DATA FORMAT 


In the event of providing ROM Code by cartridge, reel tape, or floppy diskette, SEC likes data format to be provide 
according to following priority. 


* Priority #1: Extended Tek. Hexa format 
#2: Absolutely binary format 
#3: Intel-86 format 
#4: Intel-8 format 


3. ROM CODE TRANSPORTATION VIA SATELLITE 


SEC offers ROM Code transmission through satellite and it is very much competitive way in terms of TAT compare 
to ROM Code exchange by mail just like DHL or SPEED POST. 


Mask ROM Order Flow 


ORDER RELEASE 


MASK ROM TEAM 


Code Code 
Approval Approval 


[am 
= 
” 
= 
<x 
co 
~~ 
< 
- 
< 
QO 


DATA TRANSMIT 


MASK ROM 


Application Team 


Stock & Shipping 
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KM23C256(G) CMOS MASK ROM 


256K-Bit (32K x 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 

¢ KM23C256: 28-pin DIP The KM23C256 is a fully static mask programmable 
(Polarity programmable chip enable pin and ROM organized 32,768 x 8 bit. It is fabricated using 
output enable pin) silicon-gate CMOS process technology. 


* KM23C256G: 32-pin SOP | 
(Polarity programmable chip enable pin and 
output enable pin) : 
° 32,768 x 8 bit organization | 
¢ Fast access time: 120ns (max.) 
¢ Supply voltage: single + 5V It is suitable for use in program memory of micro- 
¢ Current consumption ‘processor, and data memory, character generator. 


ee aa The KM23C256 is packaged in a 28-DIP and the 
INnaDYy. Ty. : KM23C256G in a 32-SOP, provides polarity pro- 


¢ Fully static operation See nie CSS 
¢ All inputs and outputs TTL compatible grammable CE and OE buffer as user option mode. 


¢ Three state outputs | 
¢ 600 mil, plastic DIP (JEDEC standard) 
525 mil, plastic SOP 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 
| | 7 | 
rep , ncl 140 28}Vec = NC 
< Becene MEMORY CELL atet ane NCL2I 
° fae MATRIX 7 i ae 
: DECODER (32,768 x 8) Ar : As ui 
a Ae 44 | Ag a rs | 
6 As 5 | se Ag be ret 
Y SENSE AMP ulfel 231 As | x 
; BUFFERS DATA OUT alé| = 2 er, oe zi = 
° AND BUFFERS A3| 7} S JOEIOE Ag [8 3 
me DECODER po[al a io Ag Oo s 
Ar| 9] cece *2 19} Gy 
Ao | 10} a7 - 4 
Qo [41] we 4 = 
CEICE ) | 
CONTROL _ ee a Qy [145 
os LOGIC Q2 16} Q4 Q 
OE/OE , . 
vss | Q3 vss 


Fin Name [Pin Function | 
“Aeku | Adress inputs 
Fara, | ata Outputs =| 
cece | chip Enable | 
OnE" | Output Enable 
vec | Power (+5) 


* User Selectable Polarity 
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KM23C256(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


me |e 


Voltage on Any Pin Relative to Vss -—0.3 to +7.0 
Temperature Under Bias -—10 to +85 
°C 


Storage Temperature Tstg —55 to + 150 
* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


ee ee Ie ek eS 


CE =OE=Vu, f =5.0MHz 
all output open 


CE=Vm, all output open 
CE=Vec, all output open 


Input Leakage Current 
Output Leakage Current 


Vit 
Von 
Vor 


Vour = OV 
Vin = OV 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Standby 
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KM23C256(G). CMOS MASK ROM 


AC CHARACTERISTICS | 
TEST CONDITIONS (1,=0°C to +70°C, Vcc =5V+10%, unless otherwise noted.) 


me 
Input Pulse Levels 0.6V to 2.4V | 
Input Rise and Fall Times | 10ns — 


Input and Output Timing Levels 0.8V and 2.0V 


Output Loads 


1 TTL Gate and C,=100pF ~ 


READ CYCLE 


Chip Enable Access Time 
Output High-Z 


TIMING DIAGRAM 


READ 
tre 
CE: ACTIVE LOW ——— tACE ae toF 


ce er 2 


CE: ACTIVE HIGH 
OE: ACTIVE LOW toe 


oe 2 


OE: ACTIVE HIGH 


fail 
QOH RY vaupoaTa 
Dout “nyt: VALID DATA OK VALID DATA » 
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KM23C256(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C256) 


Units: Inches (millimeters) 


1.425 (36.20) 
1.445 (36.70) re 


530 (13.46) 
550 (13.97) ',600(15.24) 


pes) TA ay Meal VI Peasy ete UP Ses 
ge —_ 009 eae 


0:13 (0:33) 


.015 (0.38) .200 (5.08) 
MAX 


gb to (2;92) 


.016 (0.41) .100 (2.54) | 
024 (0.61) TYP 


32 LEAD SMALL OUTLINE PACKAGE (KM23C256G) 


MIN 


0.806 (20.47) 


| a 0.008 (0.20) 


0.031 (0.79) 


i 


0.45 ma 


0.556 (14.12) 


is 


i 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.050 (1.27) 0.016 (0.41) 
0.108 (2.74) 
TYP TYP 
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KM23C512(G) 


CMOS MASK ROM 


512K-Bit (64K x 8) CMOS MASK ROM 


FEATURES 


¢ KM23C512: 28-pin DIP 

_ (Polarity programmable chip enable pin and 
output enable pin) 

¢ KM23C512G: 32-pin SOP 
(Polarity programmable chip enable pin and 
output enable pin) 

© 65,536 x 8 bit organization 

e Fast access time: 120ns (max.) 

e Supply voltage: single +5V 

e Current consumption 
Operating: 30mA (max.) 
Standby: 100A (max.) 

¢ Fully static operation 

¢ All inputs and outputs TTL compatible 

e Three state outputs 

e 600 mil, plastic DIP (JEDEC standard) 
525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A15 


X 
BUFFERS 
AND 
DECODER 


MEMORY CELL 
MATRIX 
(65,536 x 8)! 


Y SENSE AMP 
BUFFERS DATA OUT 
AND BUFFERS 
DECODER 


Ao 


CEICE 


OE/OE 


CONTROL 
LOGIC 


~GENERAL DESCRIPTION 


The KM23C512 is a fully static mask programmable 
ROM organized 65,536 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C512 is packaged in a 28-DIP, provides polarity 
programmable CE and OE buffer as user option mode, 
the KM23C512G in a 32-SOP. 


PIN CONFIGURATION 


Fin Nane [Pin Function 
Address Inputs 
Data Outputs 
CE/CE* Chip Enable 
Cc 
C 


Ao 
0 
Oni0E* | Output Enable 
rvs | Ground 


* User Selectable Polarity | 


el? 
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KM23C512(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


| = 03to +70 | | = 03to +70 | 


Tatg 


Voltage on Any Pin Relative to Vsgs 


_Temperature Under Bias 


Storage Temperature 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


| Supply Voltage = sd Voltage 


a 
DC CHARACTERISTICS : 


coo aor aly 


output Leakage Curent | I 


low = —400uA 
lop =2.1mA 


ie 
1 
=) 
w 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Standby 


Active 


Operating 


ei” ~ 
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KM23C512(G) | CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1T,=0°C to +70°C, Vcc=5V+10%, unless otherwise noted.) 


ee 


READ CYCLE 
ream KM23C512(G)-12 | KM23C512(G)-15 | KM23C512(G)-20 
Parameter . Symbol | Unit - 
. Min Max Min Max Min Max 
‘Read Cycle Time tro ns 
Chip Enable Access Time 150 200 ns 
Address Access Time i ae 150 200 | ns 
— : 2) | mM) | om 
__OutputHold from Address Change | tow | OO ns 


TIMING DIAGRAM 


READ 
tre 
CE: ACTIVE LOW tace tor 


—_— v 
CE: ACTIVE HIGH 


OE: ACTIVE LOW toe 


OE: ACTIVE HIGH 


J 
a 


~ ii CED i 
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KM23C512(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C512) 


Units: Inches (millimeters) 


1.425 (36.20) 
1.445 (36.70) 0~10° 
eh ee ea ae see cl ale Sheds Pe] Sede PI Ge dalled Ee 
| 


530 (13.46) 
550 (13.97) 600(15.24) 
Ls Ld 


cape (ested el eat a i es 
seemed Le 009 0.23) | 
) 


.013 (0.33 


.015 (0.38) .200 (5.08) 
MAX 


.115 (2.92) 


L .016 (0.41) -100 (2.54) 
.024 (0.61) TYP 


32 LEAD SMALL OUTLINE PACKAGE (KM23C512G) 


MIN 


0.806 (20.47) 


a ry 0.008 (0.20) 
ee (0.79) 


0.45 (11.43) 4 


in 


co 0.053 (1.35) 


(VOODOO OREO MAX 


| 0.050 (1.27) 0.016 (0.41) 
[soso rar al 0.108 (2.74) 
TYP TYP 
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KM23C1000/1010(G/J) CMOS MASK ROM 


1M-Bit (128K x 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 

¢ 131,072 <8 bit organization | The KM23C1000/1010 is a fully static mask program- 
¢ Fast access time : 120ns(max). mable ROM organized 131,072 x 8 bit. It is fabricated 
¢ Supply voltage : single+5V using silicon-gate CMOS process technology. 


¢ Current consumption 

Operating : 30 mA(max.) 

Standby : 50 A(max.) 
¢ Fully static operation 
¢ All inputs and outputs TTL compatible 
¢ Three state outputs It is suitable for use in program memory of micro- 
¢ Polarity programmable chip enable and processor, and data memory, character generator. 


output enable pin 
: : : The KM23C1000 is packaged in a 28-DIP, the 

e : = 9 I, | . 1 ‘ 
Package aa el suse i KM23C1010 in a 32-DIP, the KM23C1010G in a 32- 
SOP, and the KM23C1010J in a 32-PLCC, provides 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. | 


(JEDEC standard) : ; 
32-pin, 525mil, plastic SOP polarity programmable CE and OE buffer as user option 
32-pin, PLCC mode. 

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


A16 

; X MEMORY CELL Ar2[ 2] NC 

; cane MATRIX 30] NC 

é Briar (131,072 x8) 2] Ata 

° 28] Arg 

e x R Ag 

° = = 

‘. Y SENSE AMP Ag 6 8 ps a5] Ady 

. BUFFERS DATA OUT 3 Oe [24] oc/0E 
AND BUFFERS BS [23] At 


Ao DECODER | 


CEICE 
CONTROL 
LOGIC 


OE/OE- 


[Fin Name [Pin Function 
rosie" | Output Enable 
Wes | Ground 


* User Selectable Polarity 


ELECTRONICS | 


KM23C1000/1010(G/J) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Ves -0.3 to +7.0 
Temperature Under Bias —10 to +85 


Tatg 
* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 
tem | simon wm |e Left 
Supply Voge ——=Ss=~=~di(C=“‘W® «|| SCOOdSCSTSSCSCS 
Supply Voltage Sis) ST 


DC CHARACTERISTICS 


CE=OE=Vj, f =5.0MHz 
all output open ms 


Operating Current 


CAPACITANCE 1, =25°c, f= 1.0MHz) 


Input Capacitance | Cw Vin= OV 


Cin 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION (KM23C1000) 


ee ee 


ee eee ee 


H 
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KM23C1000/1010(G/J) CMOS MASK ROM 


MODE SELECTION (KM23C1010) 


reese] eee | meme 


Standby High-Z Standby 
| Operating 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Voc =5V +10%, unless otherwise noted.) 


mm me 
Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns . 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and C, = 100pF 

READ CYCLE 


KM23C 1000-12 KM23C 1000-15 | KM23C 1000-20 


Darsiietas KM23C1010(G/J)12 


Read Cycle Time 


Output or Chip Disable to 
Output High-Z 


TIMING DIAGRAM 


READ 


CE: ACTIVE LOW tace aon 
ct re a 

CE: ACTIVE HIGH 

OE: ACTIVE LOW toe = E 
cee ne 2 


OE: ACTIVE HIGH 


| 
2 ED 0 SR 


* The KM23C1000 is not available. 
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KM23C1000/1010(G/J) CMOS MASK ROM 


PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1000) Units: Inches (millimeters) 


1.425 (36.20) 


1.445 (36.70) 
i 


530 (13.46) 
550 (13.97) .600(15.24) 


es ee fo eee i 
spate! —_ 009 oe 
013 (0.33) 
015 (0.38) 200 (5.08) 
MAX 


_| .016 (0.41) 100 (2.54) 115 (2.92) 
024 (0.61) TYP MIN 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1010) 


1.650 (41.91) 


0~15° 


Sem 
535 (13.59 .600 (15.24) 
a L/ 


are st dee! | 
O60 (1.52) “a | .008 (0.20) | 
.015 (0.38) 
.015 (0.38) .200 (5.08) 
MIN MAX 


Wy ii i ‘ 
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KM23C1000/1010(G/J) CMOS MASK ROM 


PACKAGE DIMENSIONS (continued) 
32 LEAD SMALL OUTLINE PACKAGE (KM23C1010G) Units: Inches (millimeters) 


— i a (0.20) 
: ie (0.79) 


0.806 (20.47) 


0.45 (11.43) 


as (1.35) 


SSS oe see eer 0.118 (3.00) 


0.050 (1.27) 0.016 (0.41) 
0.108 (2.74) 
TYP TYP 
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yoann 


ELECTRONICS 


KM23C1000/1010(G/J) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 PIN PLASTIC LEADED CHIP CARRIER (KM23C1010J) Units: Inches (millimeters) 


0.485 (12.32) 0.125 (3.18) 
| 0.495 (12.57) | | 0.140 (3.56) 
0.449 (11.41) 0.045 (1.143) 0.015 (0.381) 
0.453 (11.51) MIN 
30° 


0.013 (0.33) 


0.021 (0.53) 


0.010 (0.254) 
0.078 (1.981) 
0.045 (1.14) 


0.095 (2.413) 
0.055 (1.40) 


0.585 (14.86) 
0.595 (15.11) 


0.553 (14.05) 


0.549 (13.95) 


TH 


0.490 (12.45) 
0.530 (13.46) 


0.400 (10.160) 


tt 
Coonan 1 
0.390 (9.91) 


0.430 (10.92) 
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KM23C1001/1011(G) 


CMOS MASK ROM 


-1M-Bit (128K x 8) CMOS MASK ROM 
FEATURES 


¢ 131,072 <8 bit organization 

¢ Fast access time : 120ns(max). 

¢ Supply voltage : single+5V 

¢ Current consumption 

Operating : 30 mA(max.) 

¢ Fully static operation 

¢ All inputs and outputs TTL compatible 

¢ Three state outputs 

¢ Polarity programmable output enable pin 

- Package : 28-pin, 600mil, plastic DIP 
32-pin, 600mil, plastic DIP 
(JEDEC standard) 
32-pin, 525mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A16 


X 


MEMORY CELL 


BUFFERS crclis 
AND 131,072 
DECODER (131,072 x 8) 


‘ Y SENSE AMP 

: . BUFFERS DATA OUT 

‘ AND BUFFERS 
DECODER 


Ao 


CONTROL 
LOGIC 


GENERAL DESCRIPTION 


The KM23C1001/1011 is a fully static mask program- 
mable ROM organized 131,072 x8 bit. It is fabricated 
using silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C1001 is packaged in a 28-DIP, the 
KM23C1011 in a 32-DIP, the KM23C1011G in a 32- 
SOP, provides polarity programmable OE buffer as user 
option mode. 


PIN CONFIGURATION 


Sx 
Dy & 
es 
26 
o = 
= © 
ae J 
@ =~ 


[Fin Name [Pin Function 


* User Selectable Polarity 


ei” 
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KM23C1001/1011(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


ee a 


Voltage on Any Pin Relative to Vss | -03t0 +70 | | -03t0 +70 | +7.0 


Temperature Under Bias a -—10 to +85 


Storage Temperature Tstg —55 to +150 °C 


* Permanent device damage may occur If ‘ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


DC CHARACTERISTICS 


Operating Current OE= Vi, f= 5.0MHz 
all output open 
Input Leakage Current Vin=0 to Vec 
Vout =0 to Voc 10 pA 
Input Low Voltage, All Inputs 
Output High Voltage Level ae low = — 400nA 
CAPACITANCE (1,=25°C, f=1.0MHz) 
Output | Output Capacitance —_| Court Vour = OV 
Input Capacitance Vin = OV ae 


Note: Capacitance is periodically sampled and not 100% tested. 
MODE SELECTION 


= <a 


Ams Ni 


ELECTRONICS 


Output Leakage Current 


aoe 
Input High Voltage, All Inputs Vi 
Me 


<|/<|< 


< 
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123C1001/1011(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.) 


Input Pulse Levels it | — 0.6V to 2.4V 

Input Rise and Fall Times | _ _ 

Input and Output Timing Levels 0.8V and 2.0V | 

Output Loads | | 4 TTL Gate and C, = 100pF 


READ CYCLE 


Parameter 


| KM23C1001-12 | KM23C1001-15 | KM23C1001-20 
Symbol eee G)-12 | KM23C1011(G)-15 | KM23C1011(G)-20 
Sy Tige  1a0! 


Read Cycle Time — 


Address Access Time | tana 
Output Enable Access Time 


— [| __ 
nro ene wm | fm] fm] fw 
a = es 


FF 
m 


Output Hold from Address Change 


TIMING DIAGRAM 
READ 


OE: ACTIVE LOW toe : taa tor 


ccs 2 


“_“ ak mass 


SVVY¥ Vg YK XY 
” i RD 509) ROL 


/\/ » 
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ELECTRONICS 


KM23C1001/1011(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1001) Units: Inches (millimeters) 


1.425 (36.20) 

1.445 (36.70) age 
ee os eee wee ey Leos ia Wiese ted mS 
| 


530 (13.46) 
550 (13.97) .600(15.' 


Rieter ie ieee | 
sige sl —_ 009 reer 


.013 (0.33) 


.015 (0.38) .200 (5.08) 
MAX 


115 (2.92) 


| ov (0.41) 100 (2.54) | 
024 (0.61) TYP MIN 


32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1011) 


1.650 (41.91) 


0~15° 


gi 
535 (13.59) 600 (15.24) 


pel eet sesh ete I [ede enpe yr ht 
060 (1.52) | | .008 (0.20) 
TYP 015 (0.38) 


.015 (0.38) .200 (5.08) 
MIN MAX 


| .016 (0.41) -100 (2.54) PL .115 (2.92) 
.022 (0.59) “TYP MIN 
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_KM23C1001/1011(G) CMOS MASK ROM 


PACKAGE DIMENSIONS (Continued) — 
32 LEAD SMALL OUTLINE PACKAGE (KM23C1011G) Units: Inches (millimeters) 


— a 0.008 (0.20) 


0.031 (0.79) 


0.806 (20.47) 


i 


—s ma 


——— 0.556 (14.12) 


cm 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.050 (1.27) 0.016 (0.41) 
0.108 (2.74) 
TYP VE 


ELECTRONICS | 


KM23C2000(G) 


CMOS MASK ROM 


2M-Bit (256K x 8) CMOS MASK ROM 
FEATURES 


© 262,144 x 8 bit organization 
e Fast access time: 150ns (max.) 
e Supply voltage: single +5V 
* Current consumption 
Operating: 50mA (max.) 
Standby: 100A (max.) 
e Fully static operation 
e All inputs and outputs TTL compatible 
e Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
e Package: 32-pin 600 mil, plastic DIP 
(JEDEC standard) 
32-pin 525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A17 


X 


MEMORY CELL 


: BUFFERS MATRIX 
AND 

é DECODER (262,144 x 8) 
e 

e 

e 

é Y SENSE AMP 
a BUFFERS - DATA OUT 
Z AND BUFFERS 

DECODER 
Ao 


CEICE 
CONTROL 
3a. LOGIC 
OE/OE 


GENERAL DESCRIPTION 


The KM23C2000 is a fully static mask programmable 
ROM organized 262,144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C2000 is packaged in a 32-DIP, and the 
KM23C2000G in a 32-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


000ZDEZIN 


z 
= 
N 
oO 
2) 
nS 
3 
=) 
=) 
© 


Pin Function 


_Pin Name | 

Address Inputs 

Chip Enable 

Output Enable 
Voc Power (+ 5V) a 
Vss Ground 

No Connection 


* User Selectable Polarity 


et” 
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KM23C2000(G) | CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


ae 


Voltage on Any Pin Relative to Vss -—0.3 to +7.0 
Temperature Under Bias —10 to +85 —— 


Tstg 


* Permanent device damage may occur If ‘ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CON DITIONS wv (Voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 


DC CHARACTERISTICS 


CE= OE= Vit, f =5.0MHz 
all ae eee open 


Standby Current (TTL) ae CE= | CE=Vn, all output open _| all : aera open 
Standby Current (CMOS) i eee CE= | CE=Veo, all output open _| all =) aoe open 


Operating Current 


Input Leakage Current | Vin=OtoVcoc ssid =0 to Vcc 


Output Leakage Current Vout =0 to Voc 


—_— 
V 
Input Low Voltage, All Inputs V 
V 
V 


Output High Voltage Level lon = — 400nA 
Output Low Voltage Level lop =2.1MA 


CAPACITANCE 1, =25°C, f= 1.0MHz) 


Output Capacitance Cour sec MSE ele a 
Input Capacitance Cn ae 


Parameter Symbol 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


OE/OE 
X slide lle -Z clad 


ELECTRONICS 


KM23C2000(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Voc =5V+10%, unless otherwise noted.) 


es 


Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and C, = 100pF 
READ CYCLE 


Parameter 


Read Cycle Time 150 


Chip Enable Access Time 


Output Enable Access Time 
Output or Chip Disable to t 
Output High-Z Or 


Output Hold from Address Change 


i 
i 
Address Access Time 
i 


TIMING DIAGRAM 


READ 


CE: ACTIVE LOW tacE 


ie 
CE: ACTIVE HIGH 
OE: ACTIVE LOW toe Ls e 
000 c ia 


OE: ACTIVE HIGH = 
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KM23C2000(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2000) Units: Inches (millimeters) 


1.650 (41.91) 


oO 
t 
(oy) 

° 


.535 (13.59) .600 (15.24) 


eh nical eae iat eae dala L| 
O60 (1.52) | | .008 (0.20) 
TYP .015 (0.38) 
. .015 (0.38) .200 (5.08) 
MIN MAX 


32 LEAD SMALL OUTLINE PACKAGE (KM23C2000G) 


0.806 (20.47) 


eae (0.20) 
Tecan (0.79) 


iL 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.108 (2.74) 


ELECTRONICS 


KM23C2000A(G) 


CMOS MASK ROM 


2M-Bit (256K x 8) CMOS MASK ROM 


FEATURES 


¢ 262,144 x 8 bit organization 
e Fast access time: 100ns (max.) 
¢ Supply voltage: single + 5V 
¢ Current consumption 
Operating: 40mA (max.) 
Standby: 50,A (max.) 
¢ Fully static operation 
¢ All inputs and outputs TTL compatible 
¢ Three state outputs 
¢ Polarity programmable chip enable and 
output enable pin 
e Package: 32-pin 600 mil, plastic DIP 
(JEDEC standard) 
32-pin 525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 


The KM23C2000A is a fully static mask programmable 
ROM organized 262,144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C2000A is packaged in a 32-DIP, and the 
KM23C2000AG in a 32-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


A17 

7 x MEMORY CELL 

: BUFFERS MATRIX 
AND 

° DECODER (262,144 x 8) 

e 

td 

e 

° Y SENSE AMP 

‘ BUFFERS DATA OUT 

A AND 


BUFFERS 


DECODER 


Ao 


CE/CE 
CONTROL 
- LOGIC 
OE/OE 


z 
~A 
== 
63 
8% 
Ss 
© > 


Power (+5) 
Ve | Gems 


* User Selectable Polarity 


rea 
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KM23C2000A(G) - CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS | 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


Voltage on Any Pin Relative to Vgs 


Temperature Under Bias 


Storage Temperature 


Item Min 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


sweet [Breese [ 


Standby Curent 771) | toe | GEV all output open [=| 
a 
aa , 
a 
"a 


( = 
Standby Current (CMOS) CE=Vec, all output open 
Input High Voltage, All Inputs 


Input Low Voltage, All Inputs 
Output High Voltage Level lon = — 400A 
Output Low Voltage Level | Vo lop =2.1MA 


CAPACITANCE 1, = 25°c, f=1.0MHz 


) 
Parameter Symbol Test Conditions | Min | Max | Unit 
a a ae ee 


lec 
lus 
lLo 
Vin 
Vit 
Vou 
Vo 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


CEICE 


Standby High-Z Standby 
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Dour 


KM23C2000A(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.) 


0.6V to 2.4V 
10ns 

0.8V and 2.0V 
1 TTL Gate and C, = 100pF 


Input Pulse Levels 


Input Rise and Fall Times 


Input and Output Timing Levels 


Output Loads 


READ CYCLE 
KM23C2000A(G)-10 | KM23C2000A(G)-12 | KM23C2000A(G)-15 
Parameter Symbol ial ie Unit 
Min Max Min Max Min Max 
Read Cycle Time tro 100 120 150 ns 
Chip Enable Access Time tac 100 120 150 ns 
5 cea a ay Cane Lair oa a marae | 
Address Access Time tan 100 120 150 ns 
fan ot ++ + —t 
Output Enable Access Time tog 50 60 70 ns | 
Output or Chip Disable to 20 30 ae 
Output High-Z ‘oF a 
Output Hold from Address Change oe 0 0 ns 


TIMING DIAGRAM 
READ 


CE: ACTIVE LOW tace 


ae Vv 


CE: ACTIVE HIGH 


tor 


o ™ 


OE: ACTIVE LOW 


toe 
OE: ACTIVE HIGH =< 


Dour COX VALID DATA KY vauiooata 


ys 


ELECTRONICS 


KMZSCZ000NG) circa 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2000A 


1.650 (41.91) 


Units: Inches (millimeters) 


0~15° 


es 


.535 (13.59) .600 (15.24) 


.015 (0.38) 


te Mecca) te oe Mls ETP cP [cd le | 
060 (1.52) | | : .008 (0.20) 
TYP 


015 (0.38) .200 (5.08) 
MIN MAX 


| .016 (0.41) -100 (2.54) | | .115 (2.92) 
.022 (0.59) 


‘TYP MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C2000AG) 


0.806 (20.47) at |< aa (0.20) 
Tae (0.79) 


ca 0.053 (1.35) 


0.118 (3.00) 
MAX 


| : | 0.016 (0.41 
| 0.050 (1.27) 6 (0.41) 0.108 (2.74) 
TYP TYP 
| UNG 228 
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KM23C2001(G) 


CMOS MASK ROM 


2M-Bit (256K x 8) CMOS MASK ROM 


FEATURES 


¢ 262,144 x 8 bit organization 

e Fast access time: 150ns (max.) 

¢ Supply voltage: single +5V 

¢ Current consumption 

Operating: 50mA (max.) 

¢ Fully static operation 

e All inputs and outputs TTL compatible 

¢ Three state outputs 

¢ Package: 32-pin, 600 mil, plastic DIP 
(JEDEC standard) 
32-pin, 525mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM | 


Ai7 
P X MEMORY CELL 
S BUFFERS MATRIX 
AND 
. SeGanER (262,144 x 8) 
e 
e 
e 
e Y SENSE AMP 
3 BUFFERS DATA OUT 
. AND BUFFERS 
DECODER 


> 
o 
i 


CONTROL 


es LOGIC 
OE/OE 


GENERAL DESCRIPTION 


The KM23C 20071 is a fully static mask programmable 
ROM organized 262,144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technolcyjy. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatibie. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C 2001 is packaged in a 32-DIP, and the 
KM23C2001G in a 32SOP, provides polarity pro- 
grammable OE buffer as user option mode. 


PIN CONFIGURATION 


Vcc 
OE,/OE,/N.C 
N.C 


[Pin Name | Pin Function 
Address Inputs 


Output Enable 
Power (+5V) 
Ground 


* User Selectable Polarity 


ELECTRONICS 


OE/OE* 


KM23C2001(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 
Vin ~0.3 to +7.0 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Voltage on Any Pin Relative to Vss 


Temperature Under Bias 


Storage Temperature 


Supply Voltage 


Supply Voltage 


DC ee 


—— ar: ea ire 


Input Leakage Current Vin=0 to Voc Se ae 
Output names Current — Vour =0 to Vcc — ae 


Input Low ae All Inputs —0.3 
2.4 
Output Low Voltage Level ae ie ae 
CAPACITANCE (1,= 25°C, f= 1.0MHz) 


eee an A eT 
ee ne a 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Output High Voltage Level lon = — 400nA 


lot =2.1mMA 


Parameter 


Output Capacitance 
Input Capacitance 


ELECTRONICS 


KM23C2001(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Voc =5V + 10%, unless otherwise noted.) 


Input Pulse Levels 0.6V to 2.4V 


Input Rise and Fall Times 10ns 
Input and Output Timing Levels 0.8V and 2.0V 
Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


KM23C2001-25 


KM23C2001-15 KM23C2001-20 


Parameter 


Read Cycle Time 


Address Access Time 


Output Enable Access Time 
Output Disable to Output High-Z 
Output Hold from Address Change 


TIMING DIAGRAM 
READ 


ADD 


|—— toe taa tor 


OE: Active Low 


ote a a 


— pate 
a 
YY \\G Y/Y Ag 


On, 
2 tit: ED 
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«elt? 


ELECTRONICS 


KM23C2001(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2001) Liniteisindhes wnuililelers 


1.650 (41.91) 


535 (13.59) 600 (15.24) 
Pie eee ere dey) 
060 (1.52) | | .008 (0.20) | 
TYP .015 (0.38) 
.015 (0.38) .200 (5.08) 
MIN MAX 


TARE 
ja: eh 


MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C2001G) 


0.806 (20.47) : oes | aes (0.20) 
eee (0.79) 


Tig (1.35) 


Se cS OSES pO 0.118 (3.00) 
MAX 


| | 0.050 (1.27) 0.016 (0.41) 
- 0.108 (2.74) 
TYP TYP 
an ~ 


ELECTRONICS 


KM23C2001A(G) 


2M-Bit (256K x 8) CMOS MASK ROM 


FEATURES 


e 262,144 x 8 bit organization 

e Fast access time: 100ns (max.) 

e Supply voltage: single + 5V 

e Current consumption 

Operating: 40mA (max.) 

e Fully static operation 

e All inputs and outputs TTL compatible 

e Three state outputs 

e Package: 32-pin, 600 mil, plastic DIP 
(JEDEC standard) 
32-pin, 525mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


Ai7 


X 


MEMORY CELL 


: BUFFERS MATRIX 

: ee (262,144 x8) 
® 

e 

e 

. Y SENSE AMP 
‘5 BUFFERS DATA OUT 
: AND BUFFERS 


DECODER 


> 
5 
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CONTROL 


— LOGIC 
OE/OE 


Prnnsunag 


ELECTRONICS 


CMOS MASK ROM 


GENERAL DESCRIPTION 


The KM23C2001A is a fully static mask programmable 
ROM organized 262,144 x 8 bit. It is fabricated using 
silicon-gate CMOS process technoley;y. 


This device operates with a 5V sirigle power supply, and 
all inputs and outputs are TTL compatibie. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C2001A is packaged in a 32-DIP, andthe 
KM23C2001AG in a 32SOP, provides polarity pro- 
grammable OE buffer as user option mode. 


PIN CONFIGURATION 


Voc 
OE,/OE,/N.C 
N.C 


a2 
G&S fy 
BS 
8 
3> 


Address Inputs 
Data Outputs 
Output Enable 
Power (+5V) 
Ground 


No Connection 
* User Selectable Polarity 
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KM23C2001A(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


—0.3 to +7.0 
Temperature Under Bias Tias —10 to aes aa 


Storage Temperature Tstg —55 to + | 85 to +150 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CON DITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Voltage on Any Pin Relative to Vss 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


Operating Current loc ean a — mA 


Input Leakage Current lu Vin=0 to Voc . — 10 uA 
t— 


Output Leakage Current ILo Vout =0 to Voc — 10 pA 
| Input High Voltage, All Inputs | Vw 2.2 Veo + 0.3 V 
Input Low Voltage, All Inputs | Vy | 03 0.8 V 
| Output High Voltage Level | Vow | lon= —400uA 2.4 im | V 
Output Low Voltage Level Vo. | lo. =2.1mA a 04 | Vv 


CAPACITANCE 1, =25°c, f=1.0MHz) 


Parameter Test Conditions Min | ax 


Output Capacitance Vout = OV 8.0 
Input Capacitance Vin = OV 8.0 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


es 
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ELECTRONICS 


KM23C2001A(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Voc =5V + 10%, unless otherwise noted.) 


Input Pulse Levels 0.6V to 2.4V 


10ns 
0.8V and 2.0V 


1 TTL Gate and C, = 100pF 


input Rise and Fall Times 
Input and Output Timing Levels 
Output Loads 


READ CYCLE 


eS eg ee ae ee ae ares ee eas ee ee eee eal 
KM23C 2001A(G)-10 daisies cdi KM23C2001A(G)-15 


Parameter Symbol | — Unit 
Min Max Min Max Min Max 


— Read Cycle Time trac 100 120 150 ns 

i. Address Access Time | tan ft 100 _| uf 120 150 ns | 
Output Enable Access Time L tor 50 60 70 ns 
Output Disable to Output High-Z iz tor a 20 | 20 30 ns 
Output Hold from Address Change ton q 0 0 - 0 ns | 


TIMING DIAGRAM 
READ 


ADD 


tor 


OE: Active Low 


toe taa 
coc ian "=a eon 


OE: Active High 


AYYXX) YY 
Daur ee VALID DATA } een YOY YK vauiooata |] VALID DATA F va pata 


PSimsuNig ~ 


ELECTRONICS 


CMOS MASK ROM 


KM23C2001A(G). | 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2001A) Units: Inches (millimeters) 


1.650 (41.91) 


0~15° 


535 (13.59) | 600 (15.24) 


060 (1.52) | | ; 008 (0.20) 
TYP . 015 (0.38) 


.015 (0.38) .200 (5.08) 
MIN | MAX 


TEA 


32 LEAD SMALL OUTLINE PACKAGE (KM23C2001AG) 


— (0.20) 
a (0.79) 


0.45 (11 os 


——— 0.556 (14.12) 


LF 


“Tees (1.35) 


0.118 (3.00) 
MAX 


| | 0.050 (1.27) | 0.016 (0.41) | 
as ———— 0.108 (2.74) 
TYP TYP 


~ ELECTRONICS 


KM23C2100 


CMOS MASK ROM 


2M-Bit (256K x 8/128K x 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
Byte Mode: 262,144 x 8 
Word Mode: 131,072 x 16 
e Fast access time: 150ns (max.) 
e Supply voltage: single +5V 
e Current consumption 
Operating: 50mA (max.) 
Standby: 100A (max.) 
e Fully static operation 
¢ All inputs and outputs TTL compatible 
e Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
e Package: 40-pin (600 mil, plastic DIP) 


FUNCTIONAL BLOCK DIAGRAM 


Ais MEMORY CELL 
ad Buffers MATRIX 
od and 
(131,072 x 16)/ 
e ’ 
: Decoder (262,144 x 8) 
e 
e 
° Y SENSE AMP 
° Buffers DATA OUT 
and BUFFERS 


Ao 
Az=1 


Decoder 


Control 
Logic 


[Pin Name | __Pin Function | 
LSB Address (Byte mode) 


* User Selectable Polarity 


Qo/Qg Q7/Q45 
CEICE 


OE/OE 
BHE 


GENERAL DESCRIPTION 


The KM23C2100 is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 262,144 x 8 bit 
(byte mode) or as 131,072 x 16 bit (word mode) depend- 
ing on BHE voltage level. (Gee mode selection table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C2100 is packaged in a 40-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 


PIN CONFIGURATION 


ei” 


ELECTRONICS 
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KM23C2100 | | CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vsgs —0.3 to +7.0 
Temperature Under Bias —10 to +85 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


Parameter Symbol Test Conditions 


CE=OE=V\, f=5.0MHz 
all output open 


p= fm | om 
Se ee 
Standby Current (TTL) ; Ispi CE=Vu, all output open ae ha al 


Standby Current (CMOS) Ispo CE=Vec, all output open 


Operating Current loc 


Input Leakage Current lu Vin=0 to Vec 
[ 
| Output Leakage Current | lo i. Vout =0 to Vec — 
Input High Voltage, All Inputs | Vin 4. 4 2.2 
Input Low Voltage, All Inputs | Vit i + —0.3 
- Output High Voltage Level h Von | lon = — 400A 2.4 
Output Low Voltage Level Vor lor =2.1MA | Re 


‘CAPACITANCE (1, =25°c, f=1.0MH2) 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


sms | 8. 
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ELECTRONICS 


KM23C2100 CMOS MASK ROM 


AC CHARACTERISTICS 


TEST CONDITIONS (1,=0°C to +70°C, Voc =5V + 10%, unless otherwise noted.) 


— 


Item Value 
Input Pulse Levels _0.6V to 2.4V 
Input Rise and Fall Times -10ns 
Input. and Output Timing Levels _O. 8V and 2. 2.0V 
Output L Loads oi TIL Gate and Ce 100pF 
READ CYCLE 
KM23C2100-15 KM23C2100-20 i KM23C2100-25 
Parameter Symbol T Unit 
Min Max Min Max Min Max 
Read Cycle Time | tac | 150 1 | 200 L ides 250 | | ns | 
Chip Enable Access Time [ tace 200 I 250 ns | 
Address Access Time tan ns 
lie ey ie r i | 
Output Enable Access Time | toe 7 ns | 
Output or Chip Disable to t = 
Output High-Z OF | 
[ | 
Output Hold from Address Change 


TIMING DIAGRAM 
READ 


ADD 
A0~A16 
A-1(*1) 


CE: ACTIVE LOW taCE 


CE: ACTIVE HIGH 


OE: ACTIVE LOW —toe- taa 


OE/OE =X | | ae = 


OE: ACTIVE HIGH 


XY 
D KX) OK { vatio Dara, DATA } een Ko vauiooata | VALID DATA y 
DO~D7 XA O09 Oy YY YK VALID DATA 
D8 ~ D15(*2) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE =V\) 
(*2) Word Mode only. (BHE = Vin) 
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Aman 


ELECTRONICS 


KM23C2100 _ CMOS MASK ROM 


PACKAGE DIMENSIONS | 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2100) colon meee aninere) 


2.064 (52.43) _ 


3 LE LL LI ome | 
sip aesenied = an 2 


' 200 (5.08) 
.115 (2.92) 
MIN 


.019 (0.48) | | 
TYP 


.015 (0.38) 
TYP MIN 


ELECTRONICS 


KM23C2100A 


CMOS MASK ROM 


2M-Bit (256K x 8/128K x 16) CMOS MASK ROM 


FEATURES 


¢ Switchable organization 
Byte Mode: 262,144 x 8 
Word Mode: 131,072 x 16 
e Fast access time: 100ns (max.) 
¢ Supply voltage: single +5V 
e Current consumption 
Operating: 40mA (max.) | 
Standby: 50,A (max.) 
e Fully static operation 
e All inputs and outputs TTL compatible 
e Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
e Package: 40-pin (600 mil, plastic DIP) 


FUNCTIONAL BLOCK DIAGRAM 


MEMORY CELL 
MATRIX 


(131,072 x 16)/ 
(262,144 x 8) 


Ai6 


x 
Buffers 
and 
Decoder 


Y 
uffers 


SENSE AMP 
DATA OUT 
BUFFERS 


B 
and 
Decoder 


Control 
Logic 


[Pin Name | Pin Function 

Output 15 (Word mode)/ 
LSB Address (Byte mode) 

OF/OE* 


* User Selectable Polarity 


a? 


ELECTRONICS 


Qo/Qs Q7/Q15 


GENERAL DESCRIPTION 


The KM23C2100A is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 262,144 x 8 bit 
(byte mode) or as 131,072 x 16 bit (word mode) depend- 
ing on BHE voltage level. (See mode selection table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C2100A is packaged in a 40-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 


PIN CONFIGURATION 


A 
= 
N 
x) 
2) 
nS 
=k, 
=) 
=) 
> 


KM23C2100A CMOS MASK ROM 


- ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss ae cee —0.3 to +7.0 | 
Temperature Under Bias —10 to +85 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


DC sane ederaaabua 


Operating Current CE=OE=Vi, f=5.0MHz 
all output open 


Standby Current (TTL) CE =Vn, all output open 
= 


Standby Current (CMOS) CE =Vec, all output open —a 


Output Leakage Current 


Input High Voltage, All Inputs 


Input Low Voltage, All Inputs 


Output High Voltage Level lon = — 400nA 


lot =2.1mMA 


Output Low Voltage Level 


CAPACITANCE 1, =25°c, f=1.0MHz) 


Output Capacitance | Vour=OVsd OV 


Input Capacitance 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


CEICE OE/OE oe 


Operating 


Qo-Q7: Dour 


QsQi4: High-Z Active 


PE AMS UN 


ELECTRONICS 


KM23C2100A CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Vec=5V + 10%, unless otherwise noted.) 


Input Pulse Levels 0.6V to 2.4V 
10ns 
0.8V and 2.0V 


1 TTL Gate and CL =100pF 


Input Rise and Fal! Times 


Input and Output Timing Levels 


Output Loads 


READ CYCLE 


KM23C2100A-10 | KM23C2100A-12 | KM23C2100A-15 
Parameter Symbol 


Chip Enable Access Time | tace =| | 10 | 120 ns 

Address Access Time a 

Output Enable Access Time a ae 50 
Eee 


Output or Chip Disable to t 
Output High-Z OE 


Output Hold from Address Change 


TIMING DIAGRAM 


CE: ACTIVE LOW tAcE 


a! 
cee a 
CE: ACTIVE HIGH | 
OE: ACTIVE LOW — toe 
oe ac | | [| x 


OE: ACTIVE HIGH _ 


2 i CED 0): 
D8 ~ D15(*2) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = V),) 
(*2) Word Mode only. (BHE = Vix) 
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ELECTRONICS 


-KM23C2100A CMOS MASK ROM 


PACKAGE DIMENSIONS | 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2100A) 


Units: Inches (millimeters) 


2.064 (52.43) 


.543 (13.79) .600 (15.24) 


.010 ane 


.200 (5.08) 
TO ene 
.115 (2.92) 
MIN 
.019 (0.48) | .015 (0.38) 
TYP 


MIN 


ELECTRONICS 


KM23C4000B(G) 


CMOS MASK ROM 


4M-Bit (512K x 8} CMOS MASK ROM 


FEATURES 


e 524,288 x 8 bit organization 
e Fast access time: 120ns (max.) 
¢ Supply voltage: single + 5V 
e Current consumption 
Operating: 60 mA (max.) 
Standby: 50A (max.) 
e Fully static operation 
e All inputs and outputs TTL compatible 
e Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
¢ Package: 32-pin 600 mil, plastic DIP 
(JEDEC standard) 
32-pin 525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A 
18 x 


MEMORY CELL 


: BUFFERS MATRIX 

: ‘ cake (524,288 x 8) 
e 

e 

e 

‘ Y SENSE AMP 
_ BUFFERS DATA OUT 

AND BUFFERS 


a DECODER 


CE/CE 


CONTROL 
LOGIC 


OE/OE 


GENERAL DESCRIPTION 


The KM23C4000B is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C4000B is packaged in a 32-DIP, and the 
KM23C 4000BG in a32-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


Voc 
A18 


Ai7 
A14 
A413 
Ag 

Ag 
Ait 
OE/OE 
A10 
CEICE 
Q7 

Qs 
Q5 
Q4 

Q3 


g000r DECI 


z 
= 
N 
© 
?) 
b 
r=) 
=) 
=) 
w 
2 


Address Inputs 
Data Outputs 


-Q, 

CE/CE* Chip Enable 
C 
Ss 


Power (+50 
Vv 


0 
0 
Cc 
S 


"Ws | Ground 


No Connection 


* User Selectable Polarity 
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ELECTRONICS 


KM23C4000B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


ee 
Voltage on Any Pin Relative to Vss -0.3 to +7.0 Vv 
Temperature Under Bias —10 to +85 °C 


Tstg 


* Permanent device damage may occur If ‘ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


ptm | sates fattest 
Supply Voltage Veo 5.0 


Sapphy Volaae vs |.o | 0 
DC CHARACTERISTICS 


a Eee 
Operating Current croutons | | | om 


Vor=0to Ves «| | tO 
22 | Veco 
24 
| 


mA 
pA 
pA 
Output Leakage Current pA 
Input High Voltage, All Inputs 


ec 
0s [08 
aa 
[a 


V 
Input Low Voltage, All Inputs V 
V 


Output High Voltage Level 


lu 

ILo 
1H 
IL 
OH 

Vor 


Output Low Voltage Level 


CAPACITANCE 1, =25°C, f=1.0MH2) 


Input Capacitance | Cw | Mwy | tr 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


ei” 


ELECTRONICS 


Parameter 


Dour 
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KM23C4000B(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1, =0°C to +70°C, Vcc=5V + 10%, unless otherwise noted.) 


Input Pulse Levels 


0.6V to 2.4V 
0.8V and 2.0V 
1 TTL Gate and C, = 100pF 


Input Rise and Fal! Times 


Input and Output Timing Levels 
Output Loads 


READ CYCLE 


KM23C4000B(G)-12 | KM23C4000B(G)-15 | KM23C4000B(G)-20 


Unit 
Max | Min | Max | Min | Max 
"ReedGycetime ——SS~dtCi‘ CC : 


Output Enable Access Time tor 60 a = 2 ae 90 ns 


Parameter Symbol 


Output or Chip Disable to 
Output High-Z lb - a eS se 
Output Hold from Address Change tou 0 0: | : 0 ns 


TIMING DIAGRAM 


READ 


CE: ACTIVE LOW tACE tor 


— 4 
cute i 2 


CE: ACTIVE HIGH 


OE: ACTIVE LOW toe 


8 oe 
rere ak 


OE: ACTIVE HIGH 
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ELECTRONICS 


KM23C4000B(G) — CMOS MASK RO 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4000B) Units: Inches (millimeters) 


1.650 (41.91) 
O0~15° 


.535 (13.59) .600 (15.24) 


af 


[| a Mica EN PE pe), cde (ena 
060 (1.52) | | .008 (0.20) 
TYP .015 (0.38) 


015 (0.38) .200 (5.08) 
MIN MAX 


TIE 


MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C4000BG) 


| ry 0.008 (0.20) 
asses (0.79) 


i. 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.108 (2.74) 


| ELECTRONICS 7 


KM23C4000H(G) 


CMOS MASK ROM 


4M-Bit (512K x 8) CMOS MASK ROM 


FEATURES 


e 524,288 x 8 bit organization 
e Fast access time: 100ns (max.) 
e Supply voltage: single +5V 
e Current consumption 
Operating: 50mA (max.) 
Standby: 100A (max.) 
e Fully static operation 
e All inputs and outputs TTL compatible 
¢ Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
e Package: 32-pin 600 mil, plastic DIP 
(JEDEC Standard) 
32-pin 525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A18 


X 
BUFFERS 
AND 
DECODER 


MEMORY CELL 
MATRIX 
(524,288 x 8) 


SENSE AMP 
DATA OUT 
BUFFERS 


¥: 

BUFFERS 
AND 

DECODER 


Ao 


CEI/CE 
CONTROL 


LOGIC 


OE/OE 


Address Inputs 
Data Outputs 


GENERAL DESCRIPTION 


The KM23C4000H is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C4000H is packaged in a 32-DIP, and the 
KM23C4000HG packaged in a 32-SOP, provides polari- 
ty programmable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


OEIOE 


HOOOPOEZINA 


- 
A 
= 
N 
wo 
O 
rs 
=) 
=) 
r=) 
<= 
Q) 

— 


CEICE 


Power (+50) 


* User Selectable Polarity 


ie 
°Q7 
CE/CE* Chip Enable 
C 
C 


No Connection 
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ELECTRONICS 


KM23C4000H(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss —0.3 to +7.0 a 


Temperature Under Bias a —10 to +85 a ae 
Storage Temperature Tatg —55 to +150 Pe 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 


Supply Voltage 


Operating Current eta a = 6.7MHz 


eee a oe 
a Oe a I 
[ouput tstage Curette | Ven=dteve [= | 
input Wigh Votage, Al Inputs | Vw | Sd 
oe 
en 


Output High (es Level — lon = — 400pA ea 
Output Low Voltage Level lor. =2.1MA fe 


CAPACITANCE 1, =25°C, f= 1.0MHz) 


oo 
Output Capacitance | Cor | Vor=0V | 100 
pee ee 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


E/E JS 


Standby High-Z Standby 
tele High-Z Active 


<=_ 


ELECTRONICS 
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KM23C4000H(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Veg =5V + 10%, unless otherwise noted.) 


0.6V to 2.4V 
10ns 
0.8V and 2.0V 
1 TTL Gate and C, = 100pF 


Input Pulse Levels 


Input Rise and Fall Times 


Input and Output Timing Levels 


Output Loads 


READ CYCLE 
KM23C4000H(G)-10 | KM23C4000H(G)-12 | KM23C4000H(G)-15 
= === 
a 
ae ae ae a oe i 
ree et fet tet ter 
Output High-Z a 

a 


TIMING DIAGRAM 


READ 


CE: ACTIVE LOW taACE 


ear v 
so a 2 


CE: ACTIVE HIGH 


tor 


OE: ACTIVE LOW toe 


cies Vv 


OE: ACTIVE HIGH 
. (50) CED hy RC 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 


a 7 
ELECTRONICS 


CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4000H) Units: Inches (millimeters) 


1.650 (41.91) 


.535 (13.59) .600 (15.24) 


ei eee | tf 
060 (1.52) | | 008 (0.20) 
TYP | 015 (0.38) 


.015 (0.38) .200 (5.08) 
MIN MAX 


U wey Sie) pelea PTY ‘ 


MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C4000HG) 


0.806 (20.47) 


4 ry) 0.008 (0.20) 
Hee (0.79) 


0.45 ma 


ai: 


MAX 
0.016 (0.41) 


7 is 0.050 (1.27) il . : 
0.108 (2.74) 
TYP TYP 
en ~ 


ELECTRONICS 


KM23V4000B(G) 


PRELIMINARY 
CMOS MASK ROM 


4M-Bit (612K x8) CMOS MASK ROM 


FEATURES 


¢ 524,288 <8 bit organization 
¢ Fast access time : 150ns(max). 
¢ Supply voltage : single+3V or +3.3V 
¢ Current consumption 
Operating : 25 mA(max.) at Vec=3.0V + 0.3 
30 mMA(max.) at Vec=3.3V + 0.3 
Standby : 504 A(max.) 
¢ Fully static operation 
* All inputs and outputs TTL compatible 
¢ Three state outputs 
¢ Polarity programmable chip enable and output 
enable pin 
¢ Package : 32-pin, 600mil, plastic DIP 
(JEDEC standard) 
32-pin, 525mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


X 


MEMORY CELL 


: BUFFERS MATRIX 
ee nee (524,288 x 8) 
e 

e 

e 

‘ y SENSE AMP 
. BUFFERS DATA OUT 
f AND BUFFERS 


DECODER 
Ao 


CEICE 
CONTROL 
LOGIC 


OE/OE 


GENERAL DESCRIPTION 


The KM23V4000B is a fully static mask programmable 
ROM organized 524,288  8bit. It is fabricated using sili- 
con-gate CMOS process technology. 


This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V4000B is packaged in a 32-DIP, and the 


KM23V4000BG in a 32-SOP, provides polarity pro- 
grammable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


Sx 
y S 
28 
a < 
Oo fb 
oOo © 
= 
qg a 


TPinwame [Pin Function 


*User Selectable Polarity 


nso 
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, PRELIMINARY 
KM23V4000B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS a 


ee ee a 
Voltage on Any Pin Relative to Vgs -0.3 to + 4.5 
Temperature Under Bias -10 to + 85 — ae 

Storage Temperature a See -55 to + 150 ae er 


T stg 


°C 
°C 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°) 


Item Symbol Min | Typ | Max | Unit | 
Supply Voltage Voc 


Supply Voltage 


DC CHARACTERISTICS 


Parameter | symbol Test Conditions 


na 
Standby Curent M08) | ioe (| CENoovaopitonin [| at 
‘iptieskage Curent |i Yn Veg 
| 40 | 
vec 
08 
ae 
or 


lu 
[Input High Voltage, Allinputs | Vw | 
0 
Vo 


Output High Voltage Level _ Ion=-4002A 
Output Low Voltage Level lop=2.1MA | 


CAPACITANCE (1,=25¢, f=1.0MHz) 


Test Conditions 


Vout=0V 
Vin=0V 


Output Capacitance 
Input Capacitance 


Note; Capacitance is periodically sampled and not 100% tested. 


ELECTRONICS 


PRELIMINARY 
KM23V4000B(G) CMOS MASK ROM 


MODE SELECTION 


L/H X Standby High-Z Standby 
a UH High-Z Active 
HIL Dour Active 


AC CHARACTERISTICS 
TEST CONDITIONS (T,=0% to+ 70, Voc=3V+0.3/3.3V+0.3, unless otherwise noted.) 


Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fall Times 10ns 


Input and Output Timing Levels 1.5V 
Output Loads 1 TTL Gate and C, =100pF 


READ CYCLE (V,¢=3.0V+ 0.3) 


Parameter 


Read Cycle Time 


Address Access Time 
Output Enable Access Time 


Output or Chip Disable to Output High-Z 
Output Hold from Address Change 


READ CYCLE (v,,=3.3V+0.3) 


Parameter 


Read Cycle Time 


Chip Enable Access Time 


Address Access Time 


Output Enable Access Time 
Output or Chip Disable to Output High-Z 


Output Hold from Address Change 


ELECTRONICS 


| PRELIMINARY 
KM23V4000B(G) _ CMOS MASK ROM 


TIMING DIAGRAM 
READ 


a 
CE: ACTIVE LOW tacE—} | eT eer ee 

oer i a 
CE: ACTIVE HIGH | 
OE: ACTIVE LOW 

OEE a ee es a 


OE: ACTIVE HIGH 


ne) 
2 9 ED 0), RR 


ELECTRONICS 


PRELIMINARY 
KM23V4000B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V4000B) Units: Inches (millimeters) 


1.650 (41.91) 


0~15° 


.535 (13.59) .600 (15.24) 


ES Me Lede (etic esate an L| 
060 (1.52) 008 (0.20) 
TYP 015 (0.38) 


.015 (0.38) .200 (5.08) 
MIN MAX 


TAYE 


MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23V4000BG) 


0.806 (20.47) 


Se (0.20) 
i. (0.79) 


0.45 (11.43) | 


tL 0.053 (1.35) 


0.118 (3.00) 
HOODOO OO 


~ MAX 
0.016 (0.41) 


| | 0.050 (1.27) | : : 
0.108 (2.74) 
TYP TYP 
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KM23C4001B(G) 


CMOS MASK ROM 


4M-Bit (512K x 8) CMOS MASK ROM 
FEATURES 


e 524,288 x 8 bit organization 

e Fast access time: 120ns (max.) 
e Supply voltage: single + 5V 

e Current consumption 


Operating: 60 mA(max.) 


e Fully static operation 
¢ All inputs and outputs TTL compatible 
e Three .state outputs 
e Polarity programmable output enable pin 
e Package: 32-pin, 600mil, plastic DIP 
(JEDEC Standard) 
32-pin, 525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A 
18 X 


BUFFERS 
AND 
DECODER 


MEMORY CELL 
MATRIX 
(524,288 x 8) 


‘ Y SENSE AMP 
. BUFFERS DATA OUT 
AND BUFFERS 


DECODER 


Ao 


CONTROL 
LOGIC 


OE/OE 


GENERAL DESCRIPTION 


The KM23C4001B is a fully static mask programmable 
ROM organized 524,288 x8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of 
microprocessor, and data memory, character generator. 


The KM23C4001B is packaged in a 32-DIP and the 
KM23C4001BG in a 32-SOP, provides polarity program- 
mable OE buffer as user option mode. 


PIN CONFIGURATION 


Voc 
OE1/OE1/NC 
NC 


8 LOOVOEZINS 


z 
= 
N 
x) 
© 
ns 
=) 
=) 
comh, 
w 
£ 


* User Selectable Polarity 


ea” 
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KM23C4001B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Item 


—0.3 to +7.0 
—10 to +85 
Storage Temperature Tstg ——-55to +150 °C 


Voltage on Any Pin Relative to Vss 


Temperature Under Bias 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


DC CHARACTERISTICS 


OE=Vi, f =6.7MHz 
all output open 


Vin =0 to Voc 


Operating Current loc mA 


ae 
Fvar=0t0 Vee Yt 
ee ec 
ee 
er 


Output High Voltage Level 
Output Low Voltage Level 


CAPACITANCE 1, =25°c, f=1.0MHz) 


Output Capacitance Cour Vout = OV 
Input Capacitance Cin Vin = OV 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Operating High-Z 
Operating 


lou =2.1mA 


: Active 
Active 
SAMSUNG ~ 


ELECTRONICS 


Dout 


KM23C4001B(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C. Vcc =5V + 10%, unless otherwise noted.) 


a 
Input Pulse Levels - 0.6V to 2.4V 
Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and C= 100pF 


READ CYCLE 


at ~KM23640018(G)-12 | 12 | KM23C4001B(G)-15 | KM23C4001B(G)-20 
Parameter Symbol 
Read Cycle Time 
Address Access Time 
Output Enable Access Time 


Output Disable to Output High-Z | tor | 
Output Hold from Address Change 


TIMING DIAGRAM 


READ 


mm Vv 


OE: ACTIVE LOW tor 


oc a 


OE: ACTIVE HIGH 


Dout | XX ASH vatio oaTa VALID DATA } Fa) F vauiD DATA = DATA 


ELECTRONICS 


KM23C4001B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4001B) 


1.650 (41.91) 


Units: Inches (millimeters) 


Q0~15° 


.935 (13.59) .600 (15.24) 


ate ae eerie i 
060 (1.52) | 008 (0.20) 
015 (0.38) 
015 (0.38) .200 (5.08) 
MIN MAX 


a a ag agige VY if y F 
lesen age | [Ls 


32 LEAD SMALL OUTLINE PACKAGE (KM23C4001BG) 


0.806 (20.47) 


ead | eae (0.20) 
2 ee (0.79) 


—— 0.556 (14.12) 


Lo 0.053 (1.35) 


0.118 (3.00) 
MAX 


"= 0.050 (1.27) ae 0.016 (0.41) 
0.108 (2.74) 
TYP TYP 
rn ELECTRONICS 
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KM23C4001H(G) 


CMOS MASK ROM 


4M-Bit (512K x 8) CMOS MASK ROM 
FEATURES 


e 524,288 x 8 bit organization 

e Fast access time: 100ns (max.) 
e Supply voltage: single + 5V 

e Current consumption 


Operating: 50mA (max.) 


¢ Fully static operation 
e Ail inputs and outputs TTL compatible 
e Three .state outputs 
e Polarity programmable output enable pin 
¢ Package: 32-pin, 600mil, plastic DIP 
(JEDEC Standard) 
32-pin, 525 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


A 


BUFFERS 
AND 
DECODER 


MEMORY CELL 
MATRIX 
(524,288 x 8) 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 

BUFFERS 
AND 

DECODER 


Ao 


CONTROL 


=A LOGIC 
OE/OE 


GENERAL DESCRIPTION 


The KM23C4001H is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of 
microprocessor, and data memory, character generator. 


The KM23C4001H is packaged in a 32-DIP and the 
KM23C4001HG in a 32-SOP, provides polarity program- 
mable OE buffer as user option mode. 


PIN CONFIGURATION 


Voc 
OE1/OE1/NC 
NC 


HLOOvVOECIN 


z 
= 
N 
oe) 
QO 
IS 
=) 
=) 
=k 
< 
£ 


Power (+8¥) 


* User Selectable Polarity 


«i 
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KM23C4001H(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


—0.3 to +7.0 


Voltage on Any Pin Relative to Vss 


Temperature Under Bias —10 to +85 °C 
Storage Temperature Tsstg —55 to +150 °C 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0O to 70°C) 


DC CHARACTERISTICS 


Symbot | Test Conditions | Min | Max | Unt 
Operating Current OE=Vi, f=6.7MHz po 


all output open Lm | 
Input Leakage Current |u| Vn=OtoVeo | Of 10 
Output Leakage Current | ho | Vour=OtoVoo =| | | 
Input High Voltage, All Inputs | Vm | | 2 | Veo OS | OV 
a ee 
4 


Input Low Voltage, All Inputs | -03 | 08 | 
Output High Voltage Level lon = — 400A Poe le 
Output Low Voltage Level lop =2.1MA ae ee ae 


CAPACITANCE 7, =25°c, f= 1.0MHz) 


Parameter Symbol Test Conditions Min | Mae nit | 


Output Capacitance Cour Vout = OV = 8.0 =| pF 


Input Capacitance 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


LIH | Operating High-Z Active _ 
H/L Operating Dour Active 


a 
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KM23C4001H(G) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Voc =5V + 10%, unless otherwise noted.) 


mee 
Input Pulse Levels . 0.6V to 2.4V 
Input Rise and Fall Times 10ns | 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


KM23C4001H(G)-10 | KM23C4001H(G)-12 | KM23C4001H(G)-15 
ee oars fe | nf ef te | 


Read Cycle Time 

pee et 
apn Deabete Out [ee 
ouputtoirom Aderess Change | ton | 0 |) 0 | | Oe 


TIMING DIAGRAM 


READ 


OE: ACTIVE LOW toe taa tor 


ct — 


OE: ACTIVE HIGH 


\/ 
Dout OX ‘=: VALID DATA XO VALID DATA VALID F VALID DATA | 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 
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KM23C4001H(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4001H) Units: Inches (millimeters) 


1.650 (41.91) 
0~15° 


535 (13.59) 600 (15.24) 
La 


pe iteeh en ed BLOC [a 
060 (1.52) 008 (0.20) 
TYP 015 (0.38) 


.015 (0.38) .200 (5.08) 
MAX 


Pn, 


| .016 (0.41) -100 (2.54) | -115 (2.92) 
022 (0.59) ~ TYP MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C4001HG) 


0.806 (20.47) aaa | a (0.20) 
Tees (0.79) 


—— 0.556 (14.12) 


Le 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.050 (1.27) 0.016 (0.41) 
= Cry bid 0.108 (2.74) 
TYP 
PSimsuNig . 
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KM23V4001B(G) 


PRELIMINARY 
CMOS MASK ROM 


4M-Bit (512K x8) CMOS MASK ROM 


FEATURES 


e 524,288 <8 bit organization 
« Fast access time : 150ns(max.) 
¢ Supply voltage : single+3V or +3.3V 
¢ Current consumption 
Operating : 25 mA(max.) at Voc=3.0V + 0.3 
30 mA(max.) at Veo=3.3V + 0.3 
* Fully static operation 
¢ All inputs and outputs TTL compatible 
¢ Three state outputs 
¢ Polarity programmable output enable pin 
¢ Package : 32-pin, 600mil, plastic DIP 
(JEDEC Standard) 
32-pin, 525mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


Aig 


X 
BUFFERS 
AND 
DECODER 


MEMORY CELL 
MATRIX 
(524.288 x 8) 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 

BUFFERS 
AND 

DECODER 


Ao 


CONTROL 


_ LOGIC 
OEIOE 


ex” 


ELECTRONICS 


GENERAL DESCRIPTION 


The KM23V40018B is a fully static mask programmable 
ROM organized 524,288 x 8 bit. It is fabricated using sil- 
icon-gate CMOS process technology. 


This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V4001B is packaged in a 32-DIP, and the 
KM23V4001BG in a 32-SOP, provides polarity pro- 
grammable OE buffer as user option mode. 


PIN CONFIGURATION 


Voc 
OE1/OEy/NC 
NC 


Ew 
== 
N 
<2 
Ss 

woh, 
6° 


Veo | Powerav ors) 
[ves gos 


*User Selectable Polarity 
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PRELIMINARY 
KM23V4001B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss -0.3 to + 4.5 a 
Temperature Under Bias -10 to + 85 Le 
Storage Temperature 55 10 + 150 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70) 


| SupplyVoltage =i (“<ss| Mr | kd8.08.8 
Supply Voltage ST a ile Oe el ee 


DC CHARACTERISTICS 


eae ma ene eee 
ana SO 
aa 


Output Leakage Current 
mpi Vote, Alipus [vy | 
a ee 


Input Low Voltage, All Inputs 08 | 
Output High Voltage Level lon=-4002 A re 


Output Low Voltage Level a Se Io.=2.1mMA Lee 


CAPACITANCE (1,-25¢, f=1.0MHz) 


Note; Capacitance is periodically sampled and not 100% tested. 
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| _ PRELIMINARY 
KM23V4001B(G) CMOS MASK ROM 


MODE SELECTION 


AC CHARACTERISTICS 
TEST CONDITIONS (T,=0% to+ 70, Voc=3V+0.3/Voc=3.3V +0.3, unless otherwise noted.) 


Input Pulse Levels . 0.45 to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 1.5V 

Output Loads 1 TTL Gate and C,=100pF 


READ CYCLE (V¢,=3.0V + 0.3) 


Read Cycle Time En tal 
Address Access Time 
1 


00 
Output Enable Access Time 


KM23V4001B(G)-15 | KM23V4001B(G)-20 | KM23V4001B(G)-25 
Parameter 


| ReadCycleTime | tre | 180 | | 200 
| Address AccessTime | tw | | 180 | 
bo! 
Lo 
Ee! 


Output or Chip Disable to Output High-Z 
Output Hold from Address Change 


io) 
8 


~ ELECTRONICS 


| PRELIMINARY 
KM23V4001B(G) CMOS MASK ROM 


TIMING DIAGRAM 
READ 


OE: ACTIVE LOW 
OE/OE 


OE: ACTIVE HIGH 


OXY XX 


- 
WANS 
SK vario vara KWOK 


Dout 
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PRELIMINARY - 
CMOS MASK ROM 


KM23V4001B(G) 
PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V4001 B) Units: Inches (millimeters) 
1.650 (41.91) 
0~15° 
a i ON Sa a ak 
bo _ _ 
—— | L| 
060 (1. oe0u.s2) .008 (0.20) 
Se...) .015 (0.38) 
.015 (0.38) .200 (5.08) 
MIN MAX 


TA et 
ee age | Logg 


.022 (0.59) 


32 LEAD SMALL OUTLINE PACKAGE (KM23V4001BG) 


0.806 (20.47) TT 0.008 (0.20) 
fe overs (0.79) 


‘Te 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.108 (2.74) 
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KM23C4100B(G/FP) 


CMOS MASK ROM 


4M-Bit (512K x 8/256K x 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
Byte Mode: 524,288 x 8 
Word Mode: 262,144 x 16 
e Fast access time: 120ns (max.) 
e Supply voltage: single +5V 
e Current consumption 
Operating : 60 mA(max.) 
Standby: 50.A (max.) 
¢ Fully static operation 
e All inputs and outputs TTL compatible 
¢ Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
e Package: 40-pin (600 mil, plastic DIP) 
40-pin (525 mil, plastic SOP) 
44-pin QFP (14 x 14) 


FUNCTIONAL BLOCK DIAGRAM 


MEMORY CELL 
MATRIX 


(262,144 x 16)/ 


Ai 


X 
Buffers 
and 
Decoder 


GENERAL DESCRIPTION 


The KM23C4100B is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 524,288 x 8 bit 
(byte mode) or as 262,144 x 16 bit (word mode) depend- 
ing on BHE voltage level. (See mode selection table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C4100B is packaged in a 40-DIP, and the 
KM23C4100BG in 40-SOP, and the KM23C4100BFP in 
a 44-QFP, provides polarity programmable CE and OE 
buffer as user option mode. 


PIN CONFIGURATION 


4410 A4 
4310 As 
421F Ag 
410 Az 
404 Ai7 
391 NC 


(524,288 x 8) 


Y 
Buffers 


SENSE AMP 
DATA OUT 
BUFFERS 


OONOOPWND — 


and 
Decoder 


Con 
Log 


trol 
ic 


Address Inputs 


Qo/Qg Q7/Q15 


Data Outputs 


Output 15 (Word mode)/ 
LSB Address (Byte mode) 


BHE Word/Byte Selection 
Chip Enable 
OBIOE? 


* User Selectable Polarity 


—_> od 


oO 


wrrrrrrre 


(417 dd g00lLvOeciny 


(5) g00L~OEZW») 
G00lLvOeZINy 


a? 
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KM23C4100B(G/FP) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Item Symbol Rating Unit 
Voltage on Any Pin Relative to Vss Vin —0.3 to +7.0 ie: V | 
Temperature Under Bias Toias | —10 to +85 | °C 
Storage Temperature T stg —55 to +150 °C 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CON DITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage Voc 


Supply Voltage =—=—_s_|_—sCVss 


DC CHARACTERISTICS 


Operating Current a le 


p= fe | im 
F Standby Current (CMOS) | lar | CE=Voe all output open | — | 80 | yA 
oe ae 


Voc + 0.3 


1 
10 
10 
0.8 


CAPACITANCE 1, =25°c, f = 1.0MHz) 


Parameter Symbol Test Conditions Min Max Unit 
Output Capacitance Cour [| Vour=0V ~ 10 pF 
' | : if “es 
Input Capacitance Ci Vin = OV = 10 pF 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


CEICE OE/OE BHE Qis/A-1 Mode Data Power 
L/H X | X X Standby High-Z Standby 
H/L | L/H [ X X Operating High-Z Active 
Output Operating ~  QeQis: Dour Active 
H/L H/L : Qo-Q?7: Dout , 
L Input Operating QeQra High-Z Active 


ELECTRONICS 


KM23C4100B(G/FP) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1,=0°C to +70°C, Vcc=5V + 10%, unless otherwise noted.) 


item Value 
; Input Pulse Levels aie, | | = _ 0.6V to 2.4V ee a 
Input Rise and Fall Times | —10ns 
Input and Output Timing Levels _ 0.8V_ arid : 2.0V 
Output Loads eine es sae 1 TTL Gate and C OS 400pF 
READ CYCLE 
| KM23C4100B(G/FP}-12 | KM23C4100B(G/FP)-15 | KM23C4100B(GIFP)-20 
Parameter Symbol ~ Unit 
Min Max Min Max Min Max 
Read Cycle Time | trc 120 [ 150 1 200 ns 
Chip Enable Access Time tack 120 150 | 200 ns 
— Address Access Time | tan t | 120 150 | 200 i ns | 
Output Enable Access Time tor 60 70 90 ns 
; Output or Chip Disable to | t a | 20 | 30 I 40 “oe ne 
Output High-Z Be 
Output Hold from Address Change ton 0 )o | [| o | a ns 


TIMING DIAGRAM 
READ 


CE: ACTIVE LOW tace I tor 


ct rr 2 


CE: ACTIVE HIGH 


OE: ACTIVE LOW 


toe 
once aoe ee @ 


OE: ACTIVE HIGH 


AK? 
Dout AX ian [VALIO DATA DATA } aie OOK vaio ara] VALID DATA F vaio oata 

DO~ D7 A/\ 0 

D8 ~ D15(*2) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = V\,) 
(*2) Word Mode only. (BHE = Viz) 
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KM23C4100B(G/FP) CMOS MASK ROM 


PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4100B) | Units: Inches (millimeters) 


2.064 (52.43) 


.543 (13.79) .600 (15.24) 


| 


.200 (5.08) 
MAX 
.115 (2.92) 
MIN 


.019 (0.48) | .100 (2.54) | | .015 (0.38) 
TYP MIN 


TYP 


TT 0.008(0.20) 


yl 0.032 (0.80) 


0.42 (10.67) 


Lee (1.73) 


| eeet27) | 0.016 (0.41) eer 
TYP TYP 
rsAms ELECTRONICS 


0.110 (2.80) MAX — 
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KM23C4100B(G/FP) CMOS MASK ROM 


PACKAGE DIMENSIONS (Continued) 
44 LEAD QUAD FLAT PACKAGE (KM23C4100BFP) 


Units: Inches (millimeters) 


30.008 MAX 
(0.20) 
0 


0.000 (0.00) 
MIN 


| 0.102 (2.60) 


0.551 (14.00) 


0.031 (0.80) 
0.053 (1.35) 


0.006 (0.15) 


0.110 MAX (2.80) 
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KM23C4100H(FP) 


CMOS MASK ROM 


4M-Bit (512K x 8/256K x 16) CMOS MASK ROM 


FEATURES 


¢ Switchable organization 
Byte Mode: 524,288 x 8 
Word Mode: 262,144 x 16 
e Fast access time: 100ns (max.) 
¢ Supply voltage: single +5V 
e Current consumption 
Operating: 60mA (max.) 
Standby: 100A (max.) 
e Fully static operation 
e All inputs and outputs TTL compatible 
e Three state outputs 
¢ Polarity programmable chip enable and 
output enable pin 
_ © Package: 40-pin (600 mil, plastic DIP) 
44-pin QFP (14 x 14) 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 


The KM23C4100H is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 524,288 x 8 bit 
(byte mode) or as 262,144 x 16 bit (word mode) depend- 
ing on BHE voltage level. (See mode selection table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


norm 
one ste 


It is suitable for use in progra emory of micro- 
processor, and data memory, Character generator. 
The KM23C4100H is packaged in a 40-DIP, and the 


KM23C4100HFP in a 44-QFP, provides polarity pro- 
grammable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


A17 x MEMORY CELL ; ne 
° Buffers MATRIX qiti@¢cqqse 
: les (262,144 x 16)/ Ag 
: oder (524,288 x 8) fe ps = Ke 
e Ay = A10 
. cEce ra A 
. Y SENSE AMP NG = a 
® Buffers DATA OUT Vss — Ai 
7" and BUFFERS OE/OE = 
Decoder a [49 x Ai3 
A-1 8 (410 nl 
Q1O411 0 Aig 
veTeore 
MTLITICILILIL ca A15 
PunoyMmrod 
Qo/Qs Q7/Q45 SOGgIG2Zo NS Are 
ies oO BHE 
CEICE 2 
OE/OE eon °o Vss 
is Sa Q15/A-1 
BHE 
Q7 
Q6 
Address Inputs 
Q13 
Qi5/A-1 Output 15 (Word mode)/ Ga 
B ss (Byte mode 
LSB Address (By ) és 
Word/Byte Selection 4] Veo 
CE/CE* Chip Enable 
OE/OE* Output Enable 
Power (+ 5¥) 
No Connection 
* User Selectable Polarity 
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ELECTRONICS 


KM23C4100H(FP) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Item Symbol Rating Unit 
Voltage on Any Pin Relative to Vsg Vin —0.3 to +7.0 V 
Temperature Under dias | . Toias —10 to +85 | °C 
Storage Temperature Tstg —55 to +150 i @ 


* Permanent device damage may occur If ‘ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
shouid be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Item 


Supply Voltage 
Supply Voltage Vss 0 | | 0 0 V 


DC CHARACTERISTICS 


Operating Current ee oi aaa ae = 6.7MHz 


Standby Current (TTL) fl caher. CE=Vin, all output open ae 
Standby Current (CMOS) CE=Vec, all output open heel 


Input Leakage Current | tu | Vin =0 to Vec 
Output Leakage Current eee Vout =0 to Vec 


Ns 

lLo 
; 
aan ae eee a 
7a 


CAPACITANCE (1, = 25°c, f=1.0MHz) 


Parameter Symbol Test Conditions Min Max | Unit | 


Output Capaciiance Court Vour = OV 10.0 
- Input Capacitance Cin a Vin = OV = 10.0 pF 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


CEICE OE/OE BHE Q,./A-1 Mode Data Power | 


Standby High-Z Standby 


H/L L/H 3 x a 7 x Operating High-Z Active 
H Output Operating Qo-Qis: Dout Active 
weer ete ee cae ba a Bone Sey) Stead vibeeS. eaenbe ee so Ty Ve fa et ad st + 
H/L H/L ; Qo-Q7: Dour . 
L Input Operating OsQua: HighZ Active 


ELECTRONICS 


KM23C4100H(FP) CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (1, =0°C to +70°C, Voc =5V+10%, unless otherwise noted.) 


Input Pulse Levels 0.6V to 2.4V 


Input Rise and Fall Times 10ns 


Input and Output Timing Levels 0.8V and 2.0V 
Output Loads 4 TTL Gate and C, = 100pF 


READ CYCLE 


Parameter 


KM23C4100H(FP)-10 | KM23C4100H(FP)-12 | KM23C4100H(FP}-15 
me Emin [max | in | Max | 


Read Cycle Time 400 120 
Chip Enable Access Time 


150 


__ Address Access Time fo te 
Output Enable Access Time 


tan 
Output or Chip Disable to t 
Output High-Z | a 
Output Hold from Address Change tou 


TIMING DIAGRAM 


READ 
ADD = 
A0~A17 ( ADD1 4 ADD2 
A-1(*1) 
trc 
CE: ACTIVE LOW tacE tor 


ae 
oc rr a a 
CE: ACTIVE HIGH a 4 


OE: ACTIVE LOW toe 


pEeeneey v 


RA vaio Data KAY 

( VALID DATA \y VALID DATA D 
pele OY NXXKXK ) 
D8 ~ D15(*2) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = V,) 
(*2) Word Mode only. (BHE = Viz) 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 
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KM23C4100H(FP) CMOS MASK ROM 


PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4100h) Units: Inches (millimeters) 


2.064 (52.43) 
Me eis isi isia 


0~ 10° 
.543 (13.79) .600 (15.24) 
: “Gasket 


ais el 
.010 (0.25) 


200 (5.08) 
MAX 
115 (2.92) 
MIN 
019 (0.48) | 100 (2.54) | | 015 (0.38) 
TYP TYP MIN 
44 LEAD QUAD FLAT PACKAGE (KM23C41 OOHFP ) 
2 : 
25 . 
0.015 (0.38) TYP 0.031 (0.80) 3 2 ° 
3 ) 


0.000 (0.00) 
MIN 


0.551 (14.00) 


0.031 (0.80) 
0.053 (1.35) 


0.677 (17.20) 


0.110 MAX (2.80) 


ELECTRONICS 


KM23V4100B(FP) 


PRELIMINARY 
CMOS MASK RO 


4M-Bit (512K x 8/256K x 16) CMOS MASK ROM 


FEATURES 


¢ Switchable organization 
524,288 « 8(byte mode) 
262,144 x 16(word mode) 

¢ Fast access time : 150ns(max.) 

¢ Supply voltage : single+3.0V or +3.3V 

¢ Current consumption 
Operating : 25 mA(max.) at Vec=3.0V+ 0.3 

30 mA(max.) at Voc=3.3V+ 0.3 

Standby : 50 A(max.) 

¢ Fully static operation 

¢ All inputs and outputs TTL compatible 

- Three state outputs 

¢ Polarity programmable chip enable and output 
enable pin 

¢ Package : 40-pin, 600mil, plastic DIP 

(JEDEC Standard) 


FUNCTIONAL BLOCK DIAGRAM 


MEMORY CELL 
MATRIX 


e Buffers re 

7 , and (262,144 x 16)/ A2 

i acoder (524,288 x 8) ‘a 

@ CE/CE 

a NC 

Vss 

6 Y SENSE AMP OE/OE 

. Buffers DATA OUT Qo 
BUFFERS Qs 

Ao Q; 


Qo/Qs Q7/Q45 


Address Inputs 


Qy6/A-1 Output 15(Word mode)/ 

' LSB Address(Byte mode) 
CE/CE* Chip Enable 
Output Enable 


*User Selectable Polarity 


OONOohohd — 


—k oh 


QgOh127~ ° 


GENERAL DESCRIPTION 


The KM23V4100B is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process tech- 
nology, and is a organized either as 524,288 x 8 bit(byte 
mode)or as 262,144 x 16 bit(word mode)depending on 
BHE voltage level.(See mode selection table). 


This device operates with a 3.0V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V4100B is packaged in a 40-DIP, and the 
KM23V4100BFP, provides polarity programmable CE 
and OE buffer as user option mode. 


PIN CONFIGURATION 


A 
= 
N 
ox) 
< 
S 
el 
=) 
=) 
Ww 


ei” 
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PRELIMINARY 
KM23V4100B(FP) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Mw | esters | 
Tris toto+es | CS 
Tag s5to+150 | 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functionat operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


Voltage on Any Pin Relative to Vss 


Temperature Under Bias 


Storage Temperature 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vsgg, Ta=0 to 70°C) 


Voc 


Supply Voltage 


Supply Voltage Vss 


DC CHARACTERISTICS 


Symbol 
Icc(Voo=3.0V:t0.9) | CE=OE=Vy | f=5.0MHz 


loc(Vcc=3.3V £0.3) | all output open f=5.0MHz = 30 mA 
CE=Vjy, all output open -_ 1 mA 


CE=V¢c, all output open 


Operating Current 


Ispi 


| Standby Current (TTL) 
Standby Current (CMOS) 
Input Leakage Current 


Ispo 


Vout=9 to Voc 


Output Leakage Current 


Input High Voltage, All Inputs 


Input Low Voltage, All Inputs 


loH=-400h A 
lop=2.1 mA 


Output High Voltage Level 


Output Low Voltage Level 


CAPACITANCE (1,-25 +, f=1.0MHz) 


Output Capacitance - Seen lee eas ie 
Input Capacitance Mov te 


Note; Capacitance is periodically sampled and not 100% tested. 
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ELECTRONICS 


| PRELIMINARY 
KM23V4100B(FP) CMOS MASK ROM 


MODE SELECTION 


lal High-Z = | 
ee High-Z 
; a QO Dour 


as a 
AC CHARACTERISTICS 


TEST CONDITIONS (7T,=0c to+ 70, Voc=3.0V+0.3/Ve¢=3.3V + 0.3, uniess otherwise noted.) 


Input Pulse Levels | 0.45 to 2.4V 


Input Rise and Fall Times 10ns 
Input and Output Timing Levels 1.5V 
Output Loads | 1 TTL Gate and C,_=100pF 


READ CYCLE (V¢,=3.0V + 0.3) 


KM23V4100B(FP}-20 | KM23V4100B(FP)-25 | KM23V4100B(FP)-30 
aon pene win_ | ax | tin [ox | win [ ox 


| ReadcyceTime | tre | 200 | | 50 | | 300 |g 
| Chip Enable Access Time | stce | | 200 | | 50 | | 300 |e 
‘Address Access Time wm | | 200 | | 250 | | 900 | ns 
Output Enable Access Time te | | 90 | =| 110 | | 130 | ns | 
| Output or Chip Disable to OutputHighZ | tor | | 40 | | 50 | | 60 | ns 
| OutputHold from Address Change | tow | o | | o | | o | | ns | 


READ CYCLE (V,,=3.3V+0.3) 


KM23V4100B(FP)-15 | KM23V4100B(FP)-20 ara 25 
acai a a 


ae ees ae eS 


Chip Enable Access Time 


Address Access Time 


Output Enable Access Time 
Output or Chip Disable to Output High-Z 
Output Hold from Address Change 
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ELECTRONICS 


PRELIMINARY 
KM23V4100B(FP) 'CMOS MASK ROM 


TIMING DIAGRAM 
READ 
ADD 


A-1(*1) 
CE: ACTIVE LOW tace i ee ae 
cet a a 


CE: ACTIVE HIGH 


OE: ACTIVE LOW 


toe 
oe a a 


OE: ACTIVE HIGH 


= 
AYYY a AVY Wo 
5 Oi CE 0, RE 
D8 ~ 015(*2) 


("1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = Vi) 
(*2) Word Mode only. (BHE = Vin) 
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ELECTRONICS 


PRELIMINARY 
KM23V4100B(FP) CMOS MASK ROM 


PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V4100B) Haitssincnee tains 


2.064 (52.43) 


.200 (5.08) 
MAX 

115 (2.92) 
MIN 


.019 (0.48) | | .100 (2.54) | | .015 (0.38) 
PP TYP MIN 


44 LEAD QUADFLAT PACKAGE (KM23V4100BFP) 


0.015 (0.38) TYP 0.031 (0.80) 


RO.008 MAX 
(0.20) 
0 


34 (TT 
ee Be 
ns oe 


0.000 (0.00) 
MIN 


0.677 (17.20) 
0.551 (14.00) 


0.031 (0.80) 


0.677 (17.20) 
0.006 (0.15) 


0.110 MAX (2.80) 
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KM23C4200B(J) 


CMOS MASK ROM 


4M-Bit (512K x 8/256K x 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
Byte Mode: 524,288 x 8 
Word Mode: 262,144 x 16 
e Fast access time: 120ns (max.) 
e Supply voltage: single +5V 
e Current consumption 
Operating : 60 mA(max.) 
Standby: 50uA (max.) 
e Fully static operation 
e All inputs and outputs TTL compatible 
e Three state outputs 
e Polarity programmable chip enable and 
output enable pin 
e Package: 40-pin (600 mil, plastic DIP) 
(JEDEC Standard) 
44-pin, PLCC 


FUNCTIONAL BLOCK DIAGRAM 


ree J MEMORY CELL 
e Buffers MATRIX 
: oe (262,144 x 16) 
Penne (524,288 x 8) aC 
e ane 
e Qot 
e Y SENSE AMP Qo 
* Buffers DATA OUT Qs 7 
ss and BUFFERS : 
Decoder Vss 
AA NC 


Qo/Qg 


Control 
Logic 


Q15/A-1 


V 


ro) 
- 

i) 

a 
o 


Qe [419 


Address Inputs 


Output 15 (Word mode)/ 
LSB Address (Byte mode) 


OE/OE* Output Enable 


E 
CE/CE* Chip Enable 


Word/Byte Selection 
S 


* User Selectable Polarity 


5] Qt 


GENERAL DESCRIPTION 


The KM23C4200B is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process 
technology, and is organized either as 524,288 x 8 bit 
(byte mode) or as 262,144 x 16 bit (word mode) depend- 
ing on BHE (pin 1) voltage level. (Gee mode selection 
table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C 4200B is packaged in a 40-DIP, and the 
KM23C4200BJ in a 44 PLCC, provides polarity pro- 
grammable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


™ fw 
P< ¢ 
fou gcees exe(1o 
caoomz>eaatae€ Loe 
Or Ce mer fa CEICE [2 | 
SE OS eae Q15/A-1 
.e) A43 


Pa00cvOEZWN 


A 
= 
N 
ié) 
© 
b 
nN 
° 
=) 
18.0] 


OE/OE[] 22 
NC [J 23 


ei” 
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KM23C4200B(J) | CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss ~—0.3 to +7.0 
Temperature Under Bias —10 to +85 
Storage Temperature —55 to + 150 


* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


CE =OE=Vi,, f=6.7MHz 
all output open 


Standby Current (CMOS) CE =Vec, all output open 


Input Leakage Current Vin =0 to Vec | 
Output Leakage Current Vout =0 to Vec 


CAPACITANCE (1, =25°c, f=1.0MHz) 
Parameter Symbol Test Conditions 

Output Capacitance Court Vout = OV 

Input Capacitance Vin = OV 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


H/L UH Xx X 
+~ 4 
H Output 
H/L H/L ie r es on 
L Input Qo Qr: Dour 
Qs-Qi4! High-Z 


ELECTRONICS 


Standby 


Operating High-Z Active | 
| 


Operating Active 


KM23C4200B(J) CMOS MASK ROM 


AC CHARACTERISTICS 


TEST CONDITIONS (1,=0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.) 


Item Value 
Input Pulse Levels 0.6V to 2.4V | 
Input Rise and Fall Times | 10ns 
Input and Output Timing Levels 0.8V and 2.0V 
Output Loads | 1 TTL Gate and C, = 100pF 


READ CYCLE 


Read Cycle Time 
Chip Enable Access Time 


KM23C 4200B(J)-12 | KM23C 4200B(J)-15| KM23C 4200B(J)-20 


Address Access Time 


Output Enable Access Time 


Output or Chip Disable to 
Output High-Z 


READ 


CE: ACTIVE LOW tacE | tor 
cut c |. UX 

CE: ACTIVE HIGH 

OE: ACTIVE LOW toe 
oe c | | [x 

OE: ACTIVE HIGH fe 

KI vaio DATA KOR 
(| VALID DATA ( VALID DATA > 

Neale OXY : OXKK XX) 
D8 ~ D15(*2) 

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = V;,) 

(*2) Word Mode only. (BHE = Vix) 
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ELECTRONICS 


_ KM23C4200B(J) 


CMOS MASK ROM 


PACKAGE DIMENSIONS 
40 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C4200B) 


2.064 (52.43) 


.543 (13.79) 


.019 (0.48) | | 
TYE 


.100 (2.54) 
TYP 


ca 


.200 (5.08) 

MAX 
115 (2.92) 
MIN 


.015 (0.38) 


44 PIN PLASTIC LEADED CHIP CARRIER (KM23C4200B,) 


0.048 (1.219) 
0.042 (1.067) 


oO 
9 
© 
in 
= 
te) 
.°2) 
© 
So 


0.685 (17.399) 
0.656 (16.662) 
0.650 (16.510) 


0.656 (16.662) 
0.650 (16.510) 


0.695 (17.653) 
0.685 (17.399) 


0.020 (0.508) 
Min. | 


0.050 (1.270) 


0.630 (16.002) 
0.590 (14.986) 


0.120 (3.048) 
0.090 (2.286) 


0.180 (4.572) | 
0.165 (4.191) 
Base Plane 


Seating Plane 


Sat fo 


010 ree 


/ 


Units: Inches (millimeters) 


0~10° 


.600 (15.24) 
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KM23C8000A(G) CMOS MASK ROM 


8M-Bit (1M * 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
e 1,048,576 x 8 bit organization The KM23C8000A is a fully static mask programmable 
e Fast access time: 150ns (max.) ROM organized 1,048,576 8 bit. It is fabricated using 
e Supply voltage: single +5V silicon-gate CMOS process technology. 
¢ Current consumption 
Operating: 50mA (max.) This device operates with a 5V single power supply, and 
Standby : 50uA (max.) all inputs and outputs are TTL compatible. Because of 
e Fully static operation its asynchronous operation, it requires no external clock 
e All inputs and outputs TTL compatible assuring extremely easy operation. 
e Three state outputs 
e Polarity programmable chip enable and It is suitable for use in program memory of micro- 
output enable pin processor, and data memory, character generator. 
e Package: 32-pin, 600 mil, plastic DIP 
(JEDEC standard) The KM23C8000A is packaged in a 32-DIP and the 
32-pin, 525 mil, plastic SOP KM23C8000AG in a 32-SOP, provides polarity program- 


mable OE buffer as user option mode. e 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


Aig 
X MEMORY CELL 
BUFFERS MATRIX 
AND 
DECODER (1,048,576x8) 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 
AND 
DECODER 


Ao 


Sx 
= 
oO N 
O 
eo 
oO © 
S 3 
= S 


CE/CE 


CONTROL 
LOGIC 


OE/OE 


[Fin Name [Pin Function 


* User Selectable Polarity 


ELECTRONICS 


KM23C8000A(G) _ -s &MOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS. 


Voltage on Any Pin Relative to Vss —0.3 to +7.0 
Temperature Under Bias -—10 to + 85 


Storage Temperature Tstg —55 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


DC CHARACTERISTICS 


Operating Current CE=OE=Vi, f=6.7MHz 


all output open 


Standby Current (TTL) CE=Vmn, all output open 
Standby Current (CMOS) CE=V¢c, all output open 


Input Leakage Current Vin=0 to Voc 


pte p- | 2 

= 

ae ol ae 

a a 

F output Leakage Current | uo | Vor=0t0 Veo «YY 
vn P22 | vect03 

24 

oe 


Voc + 0.3 


Input Low Voltage, All Inputs Re eee al 
Output High Voltage Level lon = — 400nA 
Output Low Voltage Level Von lop = 2.1MA 


CAPACITANCE (1,=25°C, f=1.0MHz) 


Output Capacitance Cout 
Input Capacitance CIN 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


L/H Standby High-Z Standby 
HIL Operating High-Z 
| Operating 


ELECTRONICS 


j 
i 
Vor 


Test Conditions 


VoutT=O0V 
Vin=OV 
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KM23C8000A(G) CMOS MASK ROM 


AC CHARCTERISTICS (Ta=O° to +70°C, Vcc=5V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 
Input Rise and Fall Times 10ns 
Input and Output timing Levels . 0.8V and 2.0V 


Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


KM23C8000A(G)-15 | KM23C8000A(G)-20 | KM23C8000A(G)-25 


=e 
oa 
© 


— 
on 
io) 


—_ 
on 
(>) 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


4 


‘e) 
= 
6 
=a 
m 
> 
D 
oR 
® 
; 
” 
n 
= 
3 
® 
F 
m 
2 
ro) 


if 


TIMING DIAGRAM 
READ 


CE: ACTIVE LOW tace 


CE: ACTIVE HIGH 
OE: ACTIVE LOW toe 
x a 


OE: ACTIVE HIGH fad 
X WX VALID DATA 


os 


ip 


App2 


- 
0 
A 


~~ A 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 
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ELECTRONICS 


KM23C8000A(G) CMOS MASK ROM 


PACKAGE DIMENSIONS | : 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8000A) Units: Inches (millimeters) 


1.650 (41.91) 
0~15° 


535 (13.59) .600 (15.24) 


060 (1.52) | | -008 (0.20) | 
TYP .015 (0.38) 
.015 (0.38) .200 (5.08) 
MIN MAX 


SSeS es ee Se 
WY Tye 
L 016 (0.41) rosy _| 115 (2.92) 
022 (0.59) “TYP MIN 
32 LEAD SMALL OUTLINE PACKAGE (KM23C8000AG) 


0.806 (20.47) 


es a (0.20) 
i. eer (0.79) 


0.45 (11.43) 


I 


0.053 (1.35) 


0.118 (3.00) 
MAX 


0.050 (1.27) 0.016 (0.41) 
bet a aa i 0.108 (2.74) 
TYP 


ae” ~ 
ELECTRONICS 


KM23C8000B(G) CMOS MASK ROM 


8M-Bit (1M X 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
e 1,048,576 x 8 bit organization The KM23C8000B is a fully static mask programmable 
e Fast access time: 100ns (max.) ROM organized 1,048,576 x8 bit. It is fabricated using 
e Supply voltage: single +5V silicon-gate CMOS process technology. 
e Current consumption 
Operating: 60mA (max.) This device operates with a 5V single power supply, and 
Standby : 50uA (max.) all inputs and outputs are TTL compatible. Because of 
e Fully static operation its asynchronous operation, it requires no external clock 
e All inputs and outputs TTL compatible assuring extremely easy operation. 
e Three state outputs 
e Polarity programmable chip enable and It is suitable for use in program memory of micro- 
output enable pin processor, and data memory, character generator. 
¢ Package: 32-pin, 600 mil, plastic DIP 
(JEDEC standard) The KM23C8000B is packaged in a 32-DIP and the 
32-pin, 525 mil, plastic SOP KM23C8000BG in a 32-SOP, provides polarity program- 


mable CE and OE buffer as user option mode. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


MEMORY CELL 
MATRIX 
(1,048,576 x8) 


X 
BUFFERS 
AND 
DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 


AND 
DECODER 
Ao 


x 
=2 
N Ww 
5 2 
2 § 
Ss 
w 
as 


CE/CE CONTROL 


_—— LOGIC 
OE/OE 


Ao-Ai9 Address Inputs 


CE/CE* Chip Enable 
Output Enable 


* User Selectable Polarity 


PSnMSuNig ~ 
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KM23C8000B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Temperature Under Bias 
Storagee Temperature 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


DC CHARACTERISTICS | 


| ___Paramoter_—__| Symbol |__Test Conditions| Min Max | Unit 
Operating Current iene Sa 


a ne 
ae eT 
(is. ak CN Te 
o_o 
ne 


Output Leakage Current 
Input High Voltage, All Inputs 
Input Low Voltage, All Inputs 


lon = — 400nA 
lo. =2.1mMA 


CAPACITANCE (1,=25°C, f=1.0MHz) 
Output Capacitance Cout VouT=OV 12 pF 
Input Capacitance Cin Vin=OV 12 pF 

Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


L/H Xx Standby High-Z Standby 


Operating 


ELECTRONICS 


Output High Voltage Level 


Output Low Voltage Level 
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KM23C8000B(G) CMOS MASK ROM 


AC CHARCTERISTICS (Ta=O° to +70°C, Vec=5V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


|__Input Pulse Levels a eee 0.6V to 2.4V 
| Input Rise and Fall Times 10ns 
_ Input and Output timing Levels a ae ee —  O8Vand2.0V  — | 
Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


: KM23C8000B(G)-10 | KM23C8000B(G)-12 | KM23C8000B(G)-15 
Parameter Symbol Min Min | 
120 


Reed Gyeetine———SS~d et 
—onpEnabieAccessTine | tee | | | 
passe Acces Tine | tw | 
oupunediAccessTine =| tee | | | 
| fet 
<_o 


oy 


Output or Chip Disable to t 
Output High-Z OF 
Output Hold from Address Change 


TIMING DIAGRAM 
READ 


a 
60 
20 
— 


CE: ACTIVE LOW 


in 
CE: ACTIVE HIGH 
OE: ACTIVE LOW toe = i 
aa a a 2 


OE: ACTIVE HIGH 


PSAMSUN Gg ~ 
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KM23C8000B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8000B) Units: Inches (millimeters) 


1.650 (41.91) 
QO~15° 


.535 (13.59) .600 (15.24) 


Rika are ie | 
O60 (1.52) | | .008 (0.20) 
TYP .015 (0.38) 
.015 (0.38) .200 (5.08) er 
MIN MAX 


AAARANAL Eiee, 
| .016 (0.41) -100 (2.54) | 115 (2.92) 
022 (0.59) “TYP MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C8000BG) 


4 


0.806 (20.47) 


a rT] 0.008 (0.20) 
Te ee (0.79) 


: 


= 
— (11.43) 
—— 0.556 (14.12 


ce (1.35) 


0.118 (3.00) 
MAX 


0.050 (1.27) 0.016 (0.41) 
he Sa ia 0.108 (2.74) 
TYP 


PSMsU Nag ~ 
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KM23C8005B(G) CMOS MASK ROM 


8M-Bit (1M x 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
¢ 1,048,576 x 8 bit organization The KM23C8005B is a fully static mask programmable 
e Fast access time ROM fabricated using silicon gate CMOS process 
Random access: 100ns (max.) technology, and is organized either as 1,048,576 x 8 bit. 
Page access: 50ns (max.) This device is includes PAGE read mode function, 
e Supply voltage: single +5V page read mode allows two to four words of data to be 
e¢ Current consumption read fast in the same page, CE and A,-A, 9 should not be 
Operating : 80 mA(max.) changed. 
Standby : 50 A(max.) This device operates with a 5V single power supply, 
e Fully static operation and all inputs and outputs are TTL compatible. Because 
¢ All inputs and outputs TTL compatible of its asynchronous operation, it requires no external 
e Three state outputs clock assuring extremely easy operation. 
¢ Polarity programmable chip enable and output It is suitable for use in program memory of micro- 
enable pin processor, and data memory, character generator. 
e Package: 32-pin, 600 mil, plastic DIP The KM23C8005B is packaged in a 32-DIP and the 
(JEDEC standard) KM23C8005B in a 32-SOP, provides polarity program- 
32-pin, 525 mil, plastic SOP mable CE and OE buffer as user option mode. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


MEMORY CELL 
MATRIX 
(1,048,576 x8) 


X 
BUFFERS 
AND 
DECODER 


Y SENSE AMP 
BUFFERS DATA OUT 
AND BUFFERS 


DECODER 


Ao 


Sx 
»y = 
@ N 
Oo & 
@ © 
oe & 
Oo Oo 
an © 
o vw 
Q ® 


CE/CE 


CONTROL 
LOGIC 


OE/OE 


Ao-A; Page Address Inputs 
Az2-Aig9 Address Inputs 
Qo-Qs Data Outputs 


CE/CE* Chip Enable 


* User Selectable Polarity 
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ELECTRONICS 


KM23C8005B(G} . CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 

Voltage on Any Pin Relative to Vss | —0.3 to +7.0 
Temperature Under Bias | »  Tpiga —10 to +85 
Storage Temperature Tstg —55 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


| item Symbol! | Min Typ Max | Unit | 


Supply Voltage 


Supply Voltage 


CE=OE=Vi, f =6.7MHz 
all output open 


Operating Current 


Standby Current (TTL) 


CE=Vin, all output open 
CE=Vec, all output open 
Vin=0 to Voc 


— 
Standby Current (CMOS) | le 


Input Leakage Current 


ee 


CAPACITANCE 1, =25°c, f=1.0MHz) 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 
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ELECTRONICS 


KM23C8005B(G) CMOS MASK ROM 


a 


AC CHARACTERISTICS (Ta=0°C to + 70°C, Voc =5V + 10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads TTL Gate and G.=100pF 


READ CYCLE 


Parameter 


Read Cycle Time 
Chip Enable Access Time 


Address Access Time 


Page Address Access Time 


Output Enable Access Time 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


* Page Address: Ao, A; 


TIMING DIAGRAM 


READ 
tre 
CE: ACTIVE LOW tACE tor 
aa J 2 
ae os 
OE: ACTIVE HIGH = — 
AAV —, y, xX 
PAGE READ 
A2-Ai8 
ae iD, aaa Ga. 
taa tPA 
CA) (x (X\ (x VAT At AN 
Pr SE vaso XM vate ROK VALE ROK RKKKD 
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ELECTRONICS 


KM23C8005B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8005B) 


1.650 (41.91) 


Units: Inches (millimeters) 


0~15° 


.535 (13.59). .600 (15.24) 


a i | 
| | = 
O60 (1.52) | | .008 (0.20) 
TYP . .015 (0.38) 
.015 (0.38) .200 (5.08) 
MIN MAX 


.016 (0.41) 100 (2.54) .11.5 (2.92) 
.022 (0.59) ‘TYP MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23C8005BG) 


0.806 (20.47) 


| 


ri (0.20) 
eae (0.79) 


0.45 (11 os 


0.556 (14.12) 


i 


Vass 0.053 (1.35) 


0.016 (0.41) 


Aare -—— .27) — 0. 
TYP 


ELECTRONICS 


0.118 (3.00). 
/ MAX 


0.108 (2.74) 


PRELIMINARY 
KM23V8000B(G) CMOS MASK ROM 


8M-Bit (1M x 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
° 1,048,576 x8 bit organization The KM23V8000B is a fully static mask programmable 
¢ Fast access time : 150ns(max.) ROM organized 1,048,576 x 8 bit. It is fabricated using 
¢ Supply voltage : single+3V or +3.3V silicon-gate CMOS process technology. 
¢ Current consumption 
Operating : 25 mA(max.) at Vec=3.0V+ 0.3 This device operates with a 3V or 3.3V single power 
30 mA(max.) at Voc=3.3V+ 0.3 supply, and all inputs and outputs are TTL compatible. 
Standby : 504 A(max.) Because of its asynchronous operation, it requires no 
¢ Fully static operation external clock assuring extremely easy operation. 
¢ All inputs and outputs TTL compatible 
* Three state outputs It is suitable for use in program memory of microproces- 
¢ Polarity programmable chip enable and output sor, and data memory, character generator. 
enable pin 
¢ Package : 32-pin, 600mil, plastic DIP The KM23V8000B is packaged in a 32-DIP, and the 
(JEDEC Standard) KM23V8000BG in a 32-SOP, provides polarity pro- 
32-pin, 525mil, plastic SOP grammable CE and OE buffer as user option mode. 
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


MEMORY CELL 
MATRIX 


x 
BUFFERS 
AND (1,048,576x8) 


DECODER 


Y SENSE AMP 
BUFFERS DATA OUT 
AND BUFFERS 
DECODER 


Ao 


i 


CE/CE CONTROL 


a LOGIC 
OE/OE 


3 


* User Selectable Polarity 
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ELECTRONICS 


| | PRELIMINARY 
KM23V8000B(G CMOS MASK ROM 


MODE SELECTION 


Standby High-Z Standby 


a High-Z 


AC CHARACTERISTICS 
TEST CONDITIONS (T,=0c to+ 700, Voc=3V+ 0.3/Voo=3.3V+0.3, unless otherwise noted.) 


Input Pulse Levels 0.45V to 2.4V 


Input Rise and Fall Times 


Input and Output Timing Levels 

Output Loads 1 TTL Gate and C, =100pF 

READ CYCLE (V,,=3.0V + 0.3) 

ee essere 

| ReadCycieTime =| ste«| 200 | | 280 | | 30 |_| 

| Chip Enable AccessTime | tack (| | 200 | | 280 | | 300 | ns 
Address Access Time tw | | 200 | | 250 | | 300 | os | 

| OutputEnable Access Time | tor (| =| 90 | | to | | 130 | ns 

| Output or Chip Disable to OutputHigh-Z_ | tor | | 40 | | 50 | | 6 | ns 

| OutputHold from Address Change | toy_ | 0 | | o | | o | | ns 


READ CYCLE (v,,=3.3V+0.3) 


oo 
— in | mx | tn | Max | tn | Max 
| ReadCycleTime = |stac =| 50 || | 200 || S| 50 || Ss | 
| Chip Enable Access Time | tace (| | 150 | —s| 200 | | 280 


Address Access Time 


Output Enable Access Time 
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ELECTRONICS 


PRELIMINARY 


KM23V8000B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss 


-0.3 to + 4.5 
-10 to + 85 
-55 to + 150 


Temperature Under Bias 


Storage Temperature 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70) 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


| CE=OE=V), _ 95 mA 
Operating Current Sicuutepen tsomHz | a0 ae 
Standby Current (TTL) CE=Viy, all output open = 1 mA 
Standby Current (CMOS) Ispo | CE=Vco: all output open = 50 uA 
Input Leakage Current la |_Vin=0 to Voc eee 10 uA 

| Output Leakage Current lLo oe a to Vec + 10 ml uA = 

Input High Voltage, All Inputs Vin oles 2.2 | Vect0.3 V 
Input Low Voltage, All Inputs Vie -0.3 0 a | V 
Output High Voltage Level Von loH=-4004A 24 Pa V 
Output Low Voltage Level VoL | lol=2.1mMA = 0.4 V 


CAPACITANCE (1,=25¢, f=1.0MHz) 


Output Capacitance 


Input Capacitance 


oun 


Vout=0V 


Vin=OV 


Note; Capacitance is periodically sampled and not 100% tested. 


12.0 
2 12.0 


SAM SUN 
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earn | _ PRELIMINARY 
KM2SV6000B(G) MOS MASK ROM 


TIMING DIAGRAM 


READ 
tac 
GE: ACTIVE LOW tace | ra tor 


” M [| | 


| CE: ACTIVE HIGH 
OE: ACTIVE LOW toe 


OE: ACTIVE HIGH 


Dour | AN) {vauio vara f Ka) ( VALID DATA 


ELECTRONICS 


PRELIMINARY 


KM23V8000B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V8000B) 


1.650 (41.91) 


Units: Inches (millimeters) 


0~15° 


.535 (13.59) .600 (15.24) 


asl ey el eee ee Se Tpit | 
060 (1.52) | | -008 (0.20) | 
TYP .015 (0.38) 
.015 (0.38) .200 (5.08) 
MIN MAX 


TTY i E 


32 LEAD SMALL OUTLINE PACKAGE (KM23V8000BG) 


—— (0.20) 
Tee (0.79) 


0.45 (11.43) -4 


—— 0.556 (14.12) 


‘se 


i 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.108 (2.74) 
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7 ELECTRONICS 


-KM23C8001A(G) CMOS MASK ROM 


8M-Bit (1M X 8) CMOS MASK ROM | | 
FEATURES GENERAL DESCRIPTION 


e 1,048,576 x 8 bit organization The KM23C8001A is a fully static mask programmable 
e Fast access time: 150ns (max.) ROM organized 1,048,576 x8 bit. It is fabricated using 
e Supply voltage: single +5V _ silicon-gate CMOS process technology. 

e Current consumption 


This device operates with a 5V single power supply, and 


Operating: 50mA (max.) 
all inputs and outputs are TTL compatible. Because of 


e Fully static operation its asynchronous operation, it requires no external clock 
e All inputs and outputs TTL compatible assuring extremely easy operation. 
e Three state outputs 
e Polarity programmable It is suitable for use in program memory of micro- 
output enable pin processor, and data memory, character generator. 
¢ Package: 32-pin, 600 mii, piastic DIP 
(JEDEC standard) The KM23C8001A is packaged in a 32-DIP and the 
32-pin, 525 mil, plastic SOP KM23C8001AG in a 32-SOP, provides polarity program- 


mable OE buffer as user option mode. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


MEMORY CELL 
MATRIX 
(1,048,576 x8) 


X 
BUFFERS 


AND 
DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 
AND 
DECODER 


Ao 


R 
A 
= 2 
@ N 
Oo 2 
QO 6 
os 
2 3 
> > 


CONTROL 
LOGIC 


OE/OE 


Pin Function 
Power (+5V) 


* User Selectable Polarity 


ELECTRONICS | | | | 


KM23C8001A(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss —0.3 to +7.0 


Temperature Under Bias -10to + 85 
Storage- Temperature —§5 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


OE =Vi,f=6. 7MHz 


Operating Current all output open 


Input Leakage Current Vin=0 to Voc 


Output Leakage Current Vout =O to Vec 


Input High Voltage, All Inputs 


Input Low Voltage, All Inputs 
Output High Voltage Level lon = — 400A 


Output Low Voltage Level |. lop =2.1mMA 


CAPACITANCE (1,=285°C, f=1.0MHz) 


Test Conditions Min Max | a 
seceeie seal Capacitance _ VouTt=OV 10.0 
Input Capacitance Vin=OV 10.0 


Note: Capacitance is periodically sampled a not 100% tested. 


MODE SELECTION 


L/H Operating High-Z Active 
H/L Operating Dout Active | 


ELECTRONICS 


KM23C8001 A(G) | | CMOS MASK ROM 


AC CHARCTERISTICS (Ta=O° to +70°C, Voc=5V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels 


Input Rise and Fall Times 
Input and Output timing Levels 
Output Loads 


READ CYCLE 


ee jin [max | win | ox | tin | woe |” 
a apa 
a 
[—Oupuenebe csestineg [tee || mo ff [| Ho [ne 
a 
ae 


cupaDasbieioOuparenz [te | | we | | wo) 
[output Hott Aeess Change | tw | 0 | | 0 | | 0 


TIMING DIAGRAM 
READ 


t 


OE: ACTIVE LOW 


toe taa 


OE: ACTIVE HIGH 


Dout OK 


WY vaio vara YX) 
\ XX) XA VALID DATA es XOX WX VALID DATA 


* After power up, in order to prevent wrong aad of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 
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KM23C8001A(G) 


CMOS MASK ROM 


PACKAGE DIMENSIONS 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8001A) 


TI 


1.650 (41.91) 


Ree aaa etl 
060 (1.52) | | 
TYP 


.015 (0.38) 
MIN 


: FF agape caer — 


32 LEAD SMALL OUTLINE PACKAGE (KM23C8001AG) 


0.806 (20.47) 


—+. (11.43) 4 


——— 0.556 (14.12) 


De eT ed ed bad ea a eas ed eet Leet bed beat Geet Et 
VOODOO MAX 


0.016 (0.41) 


0.118 (3.00) 


Units: Inches (millimeters) 


535 (13.59) 
at 


.200 (5.08) 
MAX 


.115 (2.92) 
MIN 


0.050 (1.27) 
_ [soso 27 =) 0.108 (2.74) 
TYP TYP 


0~15° 


.600 (15.24) 


008 (0.20) 
.015 (0.38) 


le or (0.20) 
a (0.79) 


tL 0.053 (1.35) 
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KM23C8001B(G) CMOS MASK ROM 


8M-Bit (1M X 8) CMOS MASK ROM 


FEATURES | GENERAL DESCRIPTION 
e 1,048,576 x 8 bit organization The KM23C80018B is a fully static mask programmable 
e Fast access time: 100ns (max.) - ROM organized 1,048,576 X8 bit. It is fabricated using 
e Supply voitage: single +5V silicon-gate CMOS process technology. 
e Current consumption . 
Operating : 60 mA(max.) This device operates with a5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
e Fully static operation its asynchronous operation, it requires no external clock 
e All inputs and outputs TTL compatible assuring extremely easy operation. 
e Three state outputs 
e Polarity programmable It is suitable for use in program memory of micro- 
output enable pin processor, and data memory, character generator. 
e Package: 32-pin, 600 mil, plastic DIP 
(JEDEC standard) The KM23C8001B is packaged in a 32-DIP and the 
32-pin, 525 mil, plastic SOP KM23V8001BG in a 32-SOP, provides polarity program- 


mable OE buffer as user option mode. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


Vcc 
OEVOEVNC 


MEMORY CELL 
MATRIX 
. (1,048,576 X8) 


X 
BUFFERS 
AND 
DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 
AND 
DECODER 


Ao 


-® 
2s 
88 
£ 
aw 


CONTROL 
LOGIC 


OE/OE 


* User Selectable Polarity 
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ELECTRONICS 


KM23C8001B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss . 70.3 to +7.0 


Temperature Under Bias _ 7 . 710 to + 85 
Storagee Temperature -—55 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=O to 70°C) 


Supply Voltage Voc 45 5.0 5.5 V 
Supply Voltage Vss 0 0 0 V 


DC CHARACTERISTICS 


OE= Vit, f = 6.7MHz 


Operating Current all output open © 


Input Leakage Current Vin =0 to Vec 


Output Leakage Current Vout =0 to Voc 


Input High Voltage, All Inputs 


Input Low Voltage, All Inputs 
Output High Voltage Level lon = — 400A 
Output Low Voltage Level lor. =2.1MA 


CAPACITANCE (1,=25°C, f=1.0MHz) 


Output Capacitance | sour VouT=OV 
Input Capacitance Vin=OV 


Note: Capacitance is periodically sampled oN not 100% tested. 


MODE SELECTION 


a” 


ELECTRONICS 


KM23C8001B(G) CMOS MASK ROM 


AC CHARCTERISTICS (Ta=0° to +70°C, Vocc=5V+ 10%, unless otherwise noted.) 
TEST CONDITIONS 


rey ti  e o e 
Aste eos Te i meme 
a ee ee ee a oe ee 
ee ee 
a ae a ee ee 


TIMING DIAGRAM 
READ 


tor 


OE: ACTIVE LOW 


toe taa 
OBOE tie, 2 


OE: ACTIVE HIGH 


Dour Os, {vau oara XXX Qi AX VALID DATA b 


ELECTRONICS 


KM23C8001B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS | 
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8001B) Units: Inches (millimeters) 


1.650 (41.91) 


o 
’ 
oO 

c 


.535 (13.59) .606 (15.24) 


L 


eA Ue ed tl cele ttle 
060 (1.52) 008 (0.20) 
TYP 


a AARARAARAR AAT 


TYP MIN 


015 (0.38) .200 (5.08) 
MIN MAX 


32 LEAD SMALL OUTLINE PACKAGE (KM23C8001 BG) 


0.806 (20.47) 


Arar (0.20) 
Tes (0.79) 


+ 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.108 (2.74) 


ELECTRONICS 


KM23V8001B(G) 


PRELIMINARY 
CMOS MASK ROM 


8M-Bit (1M x8) CMOS MASK ROM 


FEATURES 


¢ 1,048,576 <8 bit organization 
« Fast access time : 150ns(max.) 
¢ Supply voltage : single+3V or +3.3V 
¢ Current consumption 
Operating : 25 mA(max.) at Voc=3.0V+ 0.3 
30 mA(max.) at Voc=3.3V+ 0.3 
¢ Fully static operation 
¢ All inputs and outputs TTL compatible 
¢ Three state outputs 
¢ Polarity programmable 


output enable pin 
¢ Package : 32-pin, 600mil, plastic DIP 
(JEDEC Standard) 


32-pin, 525mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


MEMORY CELL 
MATRIX 
(1,048,576 x8) 


X 
BUFFERS 
AND 
DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 


AND 
DECODER 
Ao 


CONTROL 


es LOGIC 
OE/OE 


GENERAL DESCRIPTION 


The KM23V8001B is a fully static mask programmable 
ROM organized 1,048,576 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V8001B is packaged in a 32-DIP, and the 


KM23V8001BG in a 32-SOP, provides polarity pro- 
grammable OE buffer as user option mode. 


PIN CONFIGURATION 


3 

2S 
D = 
S38 
2 a 


a0, | Data units 


*User Selectable Polarity 
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PRELIMINARY 
KM23V8001B(G) _ CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss -0.3 to + 4.5 
Temperature Under Bias Tpias -10 to + 85 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operationai sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


FT 
out Leakage Curent |p| YourO0Vee | 
pu gh tage. alin | vy SSSCS*dC | 
iputtow votage, atime |__| ——SCS~d(C | 
oft igh Votage Lot | Voy SoA | 
[oupat tow vtageLovi | vy ama |S 


CAPACITANCE (1,=25°, f=1.0MHz) 


Note; Capacitance is periodically sampled and not 100% tested. 
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ELECTRONICS 


PRELIMINARY 
KM23V8001B(G) - CMOS MASK ROM 


MODE SELECTION 


ee ee ee 
AC CHARACTERISTICS 
TEST CONDITIONS (T,=0 to + 700, Voc=3V+0.3/Vec=3.3V £0.3, unless otherwise noted.) 


Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fall Times 


Input and Output Timing Levels 
Output Loads 1 TTL Gate and C,=100pF 


READ CYCLE (V,,=3.0V+ 0.3) 


KM23V8001B(G)-20 | KM23V8001B(G)-25 | KM23V8001B(G)-30 
oe Min | Max | Min | Max | Min 


| Mox 
| ReadCycleTime |e =| 00 | | a0 | | 00 || 
| Chip Enable Access Time |tace (| | 200 |_| 250 | | 300 | ns 
| Address Access Time | tea | 
| Output Enable Access Time | toe | 
[Output or Chip Disable to Output High-Z | tor | 
[Output Hold from Address Change | ton | 0 


READ CYCLE (V,,=3.3V+0.3) 


Read Cycle Time tac 
Chip Enable Access Time 


Address Access Time tra 


ELECTRONICS 


PRELIMINARY 
KM23V8001B(G) CMOS MASK ROM 


TIMING DIAGRAM 
READ 


tac 
OE: ACTIVE LOW | toe tan 
oa ee 6 


OE: ACTIVE HIGH 


ELECTRONICS 


PRELIMINARY 


KM23V8001B(G) - CMOS MASK ROM 

PACKAGE DIMENSIONS | | 

32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V8001B) Units: Inches eel 
1.650 (41.91) 


‘0~15° 


y 


.5635 (13.59) .600 (15.24) 


Eee sd cal Le 
ae | | Pe 
O60 (7.52) | | .008 (0.20) | 

TYP .015 (0.38) 

.015 (0.38) .200 (5.08) 
MIN MAX 


i aaa WAAAY aga 
| .016 (0.41) 100 (2.54) .115 (2.92) 
.022 (0.59) TYP MIN 


32 LEAD SMALL OUTLINE PACKAGE (KM23V8001BG) 


0.806 (20.47) ce 0.008 (0.20) 
esas (0.79) 


12) 


Le 0.053 (1.35) 


0.118 (3.00) 
MAX 


0.050 (1.27) 0.016 (0.41) 
_ [soso ar _ 0.108 (2.74) 
TYP TYP | 
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KM23C8100A(G) 


CMOS MASK ROM 


8M-Bit (1M xX 8/512K xX 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
1,048,576 x 8 (byte mode) 
524,288 x 16 (word mode) 
e Fast access time: 150ns (max.) 
¢ Supply voltage: single + 5V 
e Current consumption 
Operating: 50mA (max.) 
Standby : 50uA (max.) 
Fully static operation 
All inputs and outputs TTL compatible 
Three state outputs 
Polarity programmable chip enable and 
output enable pin 
e Package: 42-pin, 600 mil, plastic DIP 
(JEDEC standard) 
44-pin, 600 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


Ars . MEMORY CELL 
MATRIX 
ao ie (524,288 16)/ 
AND 
DECODER (1,048,576x8) 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 


DECODER 


Qo/Qzg Q7/Qi5 


CONTROL 
LOGIC 


Address Inputs 


Data Outputs 


Output 15 (Word mode)/ 
LSB Address (Byte mode) 


Word/Byte Selection 
Chip Enable 

Output Enable 
Power (+5V) 


* User Selectable Polarity 


CE/CE* 
OE/OE* 


GENERAL DESCRIPTION 


The KM23C8100A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576 x8 bit 
(byte mode) or as 524,288 X16 bit (word mode) depen- 
ding on BHE voltage level. (See mode selection table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is Suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C8100A is packaged in a 42-DIP and the 


KM23C8100AG in a 44-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


VOOL8SEZCINNM 
SVOOLBDEZIND 
= 


oe? 
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KM23C8100A(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


~ Voltage on Any Pin Relative to Vss - 
Temperature Under Bias 
Storage Temperature 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are e exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage. reference to Vss, Ta=O to 70°C) 


| 3 Item | Symbol | Min | Typ | Max | Unit | 


Supply Voltage 


Supply Voltage 


DC CHARACTERISTICS 


Standby Current (TT | Standby Current (TTL) | tsa, | CE= = Vin, all output open 


a en ae a ee 
Finput Leakage Current [bu | VneOtoVec | ~+|t0*d| nv 
output Leakage Current | ho | Var=0t0 Vos | tn 
input High Vottge, all nputs | Vw [| 
a 
Vou 
va 


Input Low Walco: All Inputs 
Output High Voltage Level 
Output Low Voltage Level lo. =2.1MA 


CAPACITANCE eee aie) 


_Output Capacitance © Capacitance CouT VouT=O0V Ea 0 
Input Capacitance Cin Vin=OV 100. 0) 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


| Operating | High-Z 


Operating Qo-Qis5: Dout Active 


Qo-Q 7: Dout 
pina Qs-Q14: High-2 
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ef - —Sereby "High-Z Standby 
Active 
ae 


—— 
<a 
a 


Per sunsg 
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KM23C8100A(G) CMOS MASK ROM 


AC CHARCTERISTICS 


(Ta=0° to +70°C, Vcc=5V+ 10%, unless otherwise noted.) 


TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 


Input Rise and Fall Times 10ns 
Input and Output timing Levels 0.8V and 2.0V 
Output Loads 1 TTL Gate and C, = 100pF : 


READ CYCLE 


oat KM23C8100A(G)-15 | KM23C8100A(G)-20 | KM23C8100A(G)-25 
come ome (win | wax | min | mex | win | Max 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


TIMING DIAGRAM 
READ 


ADD 
A-1(*1) 


CE: ACTIVE LOW tace 


CE: ACTIVE HIGH 
t 
OE: ACTIVE LOW a 
a Ct _ 


OE: ACTIVE HIGH alk 


Dour WWVY KAKAN) 
a ht Ca i) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vi.) 
(*2) Word Mode only. (BHE=Vin) 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 


Poinsungg 
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KM23C8100A(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8100A) 


Unit: Inches (mm) 


2.064 (52.43) | 0~10° 


.010 (0.25) ae | 


° 

ai 

oO 

io 

x 
a 
z 
& 
# 
| 


.200(5.08) 
MAX 


.130(3.30) 
MIN 


018 (0.46) | .100(2.54) 015(0.38) 
TYP TYP IN 


44 LEAD SMALL OUTLINE PACKAGE (KM23C8100AG) 
- 0.008(0.20) 


UL | 
0.031(0.80) 


1.122(28.50) 


0.50 (12.60) 


‘tie 72) 


contd | 0.016 (0.40) za = 0.050 (1.27) 0.000(0.00) 0.122 (3.10) MAX 
MIN 
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KM23C8100B(G) 


CMOS MASK ROM 


8M-Bit (1M x 8/512K X 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
1,048,576 x 8 (byte mode) 
524,288 x 16 (word mode) 
e Fast access time: 100ns (max.) 
e Supply voltage: single + 5V 
e Current consumption 
Operating: 60mA (max.) 
Standby : 50uA (max.) 
Fully static operation 
All inputs and outputs TTL compatible 
Three state outputs 
Polarity programmable chip enable and 
output enable pin 
e Package: 42-pin, 600 mil, plastic DIP 
(JEDEC standard) 
44-pin, 600 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


MEMORY CELL 
MATRIX 

(524,288 16)/ 
(1,048,576x8) 


X 
BUFFERS 
AND 
DECODER 


SENSE AMP. 


BUFFERS DATA OUT 
‘ BUFFERS 
i Bee once 
A-1 
Qo/Qs Q7/Qis5 
CE/CE 
CONTROL 
OE/OE TOGIC 
BHE 


Address Inputs 


Data Outputs 


Output 15 (Word mode)/ 
LSB Address (Byte mode) 


Word/Byte Selection 
CE/CE* Chip Enable 
OE/OE* Output Enable 


Voc Power (+5V) 
Vss Ground 
NC 


* User Selectable Polarity 


GENERAL DESCRIPTION 


The KM23C8100B is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576 X8 bit 
(byte mode) or as 524,288 X16 bit (word mode) depen- 
ding on BHE voltage level. (See mode selection table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C8100B is packaged in a 42-DIP and the 
KM23C8100BG in a 44-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


G00L80ecINy 
IGO00LSOEZW™ 
= 


SAMSUNG 
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KM23C8100B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss 


Temperature Under Bias 
Storage Temperature 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


item Symbol Mi Max Unit 


n Typ 
Supply Voltage Vss ) 0 
DC CHARACTERISTICS 


Operating Current loc ice Sa 
Isp 


all output open 
CE=Vn, all outputopen | — | 1 | mA _ | 
F Standby Current (CMOS) | lax | CE=Vec, all output open | — | 50 | «A 
ee 
Input High Voltage, Allinputs [Vm | 
Input Low Voltage, All inputs | Ve | Pos | 
ae ee 


CAPACITANCE (t,=25°c, f=4 .OMHz) 


Output Capacitance Cout VouT=O0V | 12 | pF | 
Input Capacitance Cin —_ Vin=0V 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION | 


reece | ocot | we [oust | mm [om [rom 


x Standby _ High-Z Standby 
x x Operating High-Z 
H Output Operating Qo-Qi5: Dout 


tf moe | emane | Sr Bek 
ELECTRONICS | 


—a 
oe 
22 
| 24 
ss 


H/L 


KM23C8100B(G) CMOS MASK ROM 


AC CHARCTERISTICS 


(Ta=O0° to +70°C, Vcoc=5V+ 10%, unless otherwise noted.) 


TEST CONDITIONS 


Input Pulse Levels 7 0.6V to 2.4V 


Input Rise and Fall Times | 10ns 
Input and Output timing Levels 0.8V and 2.0V 
Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


KM23C8100B(G)-10 | KM23C8100B(G)-12 | KM23C8100B(G)-15 


se 
150 
150 
70 
a 
ns 


Parameter Symbol 


_a 


Read Cycle Time 


Chip Enable Access Time 


Address Access Time 


Output Enable Access Time Pee || | | eo | 
Output or Chip Disable to t 20 2 
Output High-Z af 


Output Hold from Address Change ton 


TIMING DIAGRAM 
READ 


ADD 
A-1(* 1) 


CE: ACTIVE LOW tace 


CE: ACTIVE HIGH 
OE: ACTIVE LOW ae Ld 
xs an 


OE: ACTIVE HIGH | ak 


Dout 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vj-) 
(*2) Word Mode only. (BHE=Vin) 


oo 
i=) 
n 
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KM23C8100B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS / 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8100B) 


Unit: Inches (mm) 
2.064 (52.43) 


O~15 ° 


.600(15.24) 


oe 
010 (0.25) nn 


a 
al cl 
| 543 (13.79) | 


.200(5.08) 
MAX 


HAY - 


.018 (0.46) | | .100(2.54) .015(0.38) 
TYP TYP MIN 


44 LEAD SMALL OUTLINE PACKAGE (KM23C8100BG) 
oe 
a ere 


o 7 
© —] 
N o 
we, aa 
oO ™ 
me © 
° ro) 


dae 72) 


_ = 0.016 (0.40 ) _ = 0.050 (1.27) 0.000(0.00) 0.122 (3.10) MAX 
MIN 
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KM23C8105B(G) 


CMOS MASK Roji 


8M-Bit (1M x 8/512K x 16) CMOS MASK ROM 


FEATURES 


Switchabie organization 
1,048,576 x 8 (byte mode) 
524,288 x 16 (word mode) 


GENERAL DESCRIPTION 


The KM23C8105B is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 1,048,576 x 8 bit 


Fast access time (byte mode) or as 524,288«16 bit (word mode) 
Random access: 100ns (max.) depending on BHE voltage level. (See mode selection 
Page access: 50ns (max.) table) 
Supply voltage: single +5V This device is includes PAGE read mode function, 
Current consumption page read mode allows two to four words of data to be 
Operating : 80 mA(max.) read fast in the same page, CE and A,-A,, should not be 
Standby : 50 A(max.) changed. 
Fully static operation This device operates with a5V single power supply, 
All inputs and outputs TTL compatible and all inputs and outputs are TTL compatible. Because 
Three state outputs of its asynchronous operation, it requires no external 
Polarity programmable chip enable and output clock assuring extremely easy operation. 
enable pin It is suitable for use in program memory of micro- 
Package: 42-pin, 600 mil, plastic DIP(JEDEC standard) processor, and data memory, character generator. 
44-pin, 600 mil, plastic SOP The KM23C8105B is packaged in a 42-DIP and the 


KM23C8105BG in a 44-SOP, provides polarity program- 
FUNCTIONAL BLOCK DIAGRAM 


mable CE and OE buffer as user option mode. 


a M 
ea eer on MATRIX PIN CONFIGURATION 
: AND (524,288 16)/ 
DECODER (1,048,576x8) 


y SENSE AMP 


BUFFERS DATA OUT 
A AND BUFFERS 
" DECODER 
A-1 
Aio 
Ai 
Qo/Qs Q7/Qis5 Ay2 
CE/CE Ai3 
OE/OE Ara 
BHE As 


ESOlL8DEZIN 
DgESOL8DEZNy 
= 


Ao-Ai Page Address Inputs 


A2-Aig Address Inputs Qs 
Qo-Qi4 Data Outputs Q; Qi4 
Ree Output 15 (Word mode)/ Qe 
ie LSB Address (Byte mode) Qe Qis 
| BHE Word/Byte Selection O10 
areas : Q3 Q42 
CE/CE* Chip Enable Q,, 
OE/OE* Output Enable is 
Voc Power (+ 5V) 
Vss Ground 
No Connection 


* User Selectable Polarity 


ol? 
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KM23C8105B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


ee 
Voltage on Any Pin Relative to Vss -—0.3 to +7.0 
Temperature Under Bias -—10 to +85 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta =0 to 70°C) 


Item Symbol Min Typ Max Unit 


Supply Voitage 
Supply Voltage 


DC CHARACTERISTICS 


Parameter 


CE=OE=Vy, f =6.7MHz 
Operating Current all output open 


Cn 
standby Current (CMOS) | lows | CE=Veo all output open | — | 80 | aA 
| ne i 
| eae 
ae a 
=a 
aa, 


C 


Input Leakage Current Vin=0 to Vec 
Output Leakage Current Vout =90 to Veco 
lou = 400yuA | 24 


fe) 


a 
lu 
I 


CAPACITANCE 1, = 25°c, f=1.0MHz) 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


X Standby Standby 
X Operating High-Z 


Output | Operating | G-GisDon 


H/L Qi: 
a ee On Que HighZ 
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KM23C8105B(G) CMOS MASK ROM 


AC CHARACTERISTICS (1, =0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.) 
TEST CONDITIONS 


me 
Input Pulse Levels 0.6V to 2.4V 
Input Rise and Fall Times 10ns 


Input and Output Timing Levels 0.8V and 2.0V 
Output Loads 1 TTL Gate and C, = 100pF 
READ CYCLE 


Parameter 


Read Cycle Time 


Chip Enable Access Time | | 100 | 
Address Access Time [a ae 100 


Page Address Access Time 


Output Enable Access Time 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


* Page Address: Ao, A; 


TIMING DIAGRAM 


READ , 
A-1(*1) 


E: ACTIVE LOW tacE tor 


= ae a ee, 


CE: ACTIVE HIGH 
OE: ACTIVE LOW OE 


oe an < 
(xX \A\ 


| .’ = oo 
pager OY { vauooara ) YY {  vauooare 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE = Vi) 
(*2) Word Mode only. (BHE = Vip) 


PAGE READ 
A2-A18 
an i, o> Ga Ga 
tpa 


taa 
VY YV (X (X) (x) \/\/ VW} 
bu Se Ao OK ROK DRED 


Prrrsinag 
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KM23C8105B(G) 


PRELIMINARY 


CMOS MASK ROM. 


PACKAGE DIMENSIONS 


42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C8105B) 


2.064 (52.43) ogee 


em ca ee cw Fn a a = 
543 (13.79) sb OOsIG:24) 
|||) || eS Too mn ea a 


.010 (0.25) j 


200 (5.07) 
MAX 


.130(3.30) 
MIN 


.015 (0.38) 


MIN 
44 LEAD SMALL OUTLINE PACKAGE (KM23C8105BG) 
0.008 (0.20) 
1.122 (28.50) 
ee ey ae (0.80) 


0.500 (12.60) 


0.631 (16.04) 


<2 0.068 (1.72) 


_ oan (1.27) ~— —_ (0.40) MIN MAX 


Unit: Inches (mm) 
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KM23V8100B(G) 


PRELIMINARY 
CMOS MASK ROM 


8M-Bit (1M x 8/512K x 16) CMOS MASK ROM 


FEATURES 


¢ Switchable organization 
1,048,576 x 8(byte mode) 
524,288 x 16(word mode) 
¢ Fast access time : 150ns(max.) 
¢ Supply voltage : single+3V or +3.3V 
¢ Current consumption 
Operating : 25 mA(max.) at Vec=3.0V+ 0.3 
30 mA(max.) at Voc=3.3V+ 0.3 
Standby : 504 A(max.) 
¢ Fully static operation 
¢ All inputs and outputs TTL compatible 
* Three state outputs 


¢ Polarity programmable chip enable and output 


enable pin 
¢ Package : 42-pin, 600mil, plastic DIP 
(JEDEC Standard) 
44-pin, 600mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


MEMORY CELL 
MATRIX 

(524,288 16)/ 
(1,048,576x8) 


X 
BUFFERS 
AND 
DECODER 


SENSE AMP 
DATA OUT 


Y 
ERS 
sale BUFFERS 


AND 
DECODER 


Qo/Qs Q7/Qis 


CONTROL 
LOGIC 


Q,6/A-1 Output 15(Word mode)/ 
q LSB Address(Byte mode) 


Word/Byte Selection 
Cc 
S 


Address Inputs 


E 


*User Selectable Polarity 


GENERAL DESCRIPTION 


The KM23V8100B is a fully static mask programmable 
ROM fabricated using silicon-gate CMOS process tech- 
nology, and is a organized either as 1,048,576 x 8 bit 
(byte mode)or as 524,288 x 16 bit(word mode)depend- 
ing on BHE voltage level.(See mode selection table). 


This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V8100B is packaged in a 42-DIP, and the 


KM23V8100BG in a 44-SOP, provides polarity pro- 
grammablie CE and OE buffer as user option mode. 


PIN CONFIGURATION 


Vss 
Q,5/A-1 


x 
<= 
8 
S 
ont, 
= 
w 

77 


“GOO L8AEZINY 
ies) 
zr 
m 


ei 
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PRELIMINARY 
KM23V8100B(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss ae -0.3 to + 4.5 
Temperature Under Bias -10 to + 85 —— 
Storage Temperature -55 to + 150 ee 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS*" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss: T,a=0 to 70) 


| Supply Voltage Voltage | Mee ok 3.0/3.3 
Supply Voltage Je "204 SE IO A DN OO Soe Se et 


DC CHARACTERISTICS 


eed ae 

atone cnet | ig | Yeas 
me 
ee 
a 


Output High Ges Level loy=-4002A i oe 


CAPACITANCE (1,=25°., f=1.0MHz) 


Output Capacitance | Cour | Vor | 12.0 |r 
input Capacitance pw | eo 2.0 | 


Note; Capacitance is periodically sampled and not 100% tested. 


ELECTRONICS 


PRELIMINARY 
KM23V8100B(G) | CMOS MASK ROM 


MODE SELECTION 


L/H X 


ue | x fx x | Stanaty High-Z Standby 
High-Z 
H/L 


| H | Output | Operating | Qy-Qis: Dour | Active 
H/L Qo-Q7: D 
, Oo™7 - “OUT ; 
AC CHARACTERISTICS 
TEST CONDITIONS (T,=0¢ to + 70, Vec=3V +0.3/Vec=3.3V 0.3, unless otherwise noted.) 


Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fail Times 10ns 
Input and Output Timing Levels 1.5V 


Output Loads 1 TTL Gate and C, =100pF 


READ CYCLE (V,-=3.0V+0.3) 


Output Enable Access Time 
Output or Chip Disable to Output High-Z tp 


F 
Output Hold from Address Change tou 


Chip Enable Access Time 


Address Access Time 


Output or Chip Disable to Output High-Z toe | | 80 | 
Output Hold from Address Change ae ae 


cS 
Lee 
Output Enable Access Time I 110 
foe! 
= 
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ELECTRONICS 


PRELIMINARY 


KM23V8100B(G) CMOS MASK ROM 


TIMING DIAGRAM 


READ 


ADD 
AoA | 
A-1(* 1) 


CE/CE 


OE/OE 


Dout 
DowD7 
Dg~Dj5(* 2) 


CE: ACTIVE LOW tace 


O 


O 


= 
Mm | | 

CE: ACTIVE HIGH 
| 

OE: ACTIVE HIGH 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vi,) 
(*2) Word Mode only. (BHE=Vin) 
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ELECTRONICS 


| PRELIMINARY 
KM23V8100B(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (Km23v8100B) 


Unit: Inches (mm) 
2.064 (52.43) 


Ow 15° 


.600 (15.24) 


a 
x a 
| 543 _ 


.010 (0.25) en 2 


L 
F 


.200(5.08) 


050 (1.27) 
MAX 
130(3.30) 


ieee | 
el ea 
MIN 
.018 (0.46) .100(2.54) .015(0.38) 
TYP TYP MIN 
44 LEAD SMALL OUTLINE PACKAGE (KM23V8100BG) 
ro 


cee: 


0.50 (12.60) 


= 


0.068(1.72) 


Sk nae ee Sa 
WHORE A 
_ - 0.016((0.40) _ —_ 0.050 (1.27) sa 0.1 Bs (3.10) MAX 


SAMS UN 
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KM23C16100A CMOS MASK ROM 


16M-Bit (2M x 8) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 

© 2,097,152 x 8 bit organization The KM23C16100A is a fully static mask program- 

* Fast access time: 120ns(max). mable ROM organized 2,097,152 x 8 bit. It is fabricated 

¢ Supply voltage: single + 5V | using silicon-gate CMOS process technology. 

¢ Current consumption This device operates witn a 5V single power supply, 
Operating: 60mA (max.) and all inputs and outputs are TTL compatible. Because 

: Standby: 50uA (max.) of its asynchronous operation, it requires no external 

e Fully static operation clock assuring extremely easy operation. 

@ All inputs and outputs TTL compatible It is suitable for use in program memory of micro- 

e Three state outputs processor, and data memory, character generator. 

¢ Polarity programmable chip enable and output The KM23C16100A is packaged in a 36-DIP, provides 
enable pin polarity programmable CE and OE buffer as user option 

e Package: 36-pin, 600 mil, plastic DIP mode. 


(JEDEC standard) 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


A20 — 
MEMORY CELL 
MATRIX 
(2,097,152 x 8) 


X 
BUFFERS 
AND 
DECODER" 


: pig SENSE AMP 
. DATA OUT 
BUFFERS | 
AND BUFFERS 


— DECODER 


R 
5 
© 
wh 
o 
E 
2 


CEICE -—— 
CONTROL 


LOGIC 
OE/OE 


[Fin Name [Pin Funetion 


* User Selectable Polarity 
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KM23C16100A CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 

ee 
Voltage on Any Pin Relative to Vss — 0. | =03t0 +70 | to + | =03t0 +70 | 0 
a Under Bias pees ~10 to +85 
—55 to + 150 


| Storage Temperature Temperature i: ii 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


nani OPERATING CON DITIONS (Voltage reference to "a Ta=0 to 70°C) 


—_ Voltage 5.0 V 
Supply Voltage 
DC CHARACTERISTICS 


CE= OE= Vii, f= 6.7MHz 
all output open 


EE = Vn all output open | — 
CE = Veo. all output open | — 
or 
Von=0 toes 
nN a 
=. te 

o_o 

we 


Operating Current loc 


Standby Current (TTL) 
Standby Current (CMOS) 
Input Leakage Current 
Output Leakage Current 
Input High Voltage, All Inputs 
Input Low Voltage, All Inputs 
Output High Voltage Level 


lon = — 400A 
lo. =2.1MA 


Output Low Voltage Level 


CAPACITANCE cr <—-"« C, f= 1.0MHz) 


Symbol Test Conditions Min 
Output addled a | Vour=O0V0 = | Vour=O0V0 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


ee ae tilts oe -Z Standby 
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KM23C16100A CMOS MASK ROM 


AC CHARACTERISTICS (T,z=0°C to + 70°C, Voc=5V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels -0.6V to 2.4V 

Input Rise and Fall Times 10ns 

Input and Output Timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


Read Cycle Time 
Chip Enable Access Time 
i 


Address Access Time 
Output Enable Access Time 


Output or Chip Disable to ' 
Output High-Z i 
Output Hold from Address Change 


tan 


tw | 


TIMING DIAGRAM 
READ 


ADD 


CE: ACTIVE LOW tacE toF 
= a 
CE: ACTIVE HIGH 
OE: ACTIVE HIGH = 
D VALID DATA VALID DATA 
= YM 7 , 


wa C\ 
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KM23C16100A CMOS MASK ROM 


PACKAGE DIMENSIONS 


36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16100A) Unit: Inches (millimeters) 
1.800(45.72) \ 
iar Ca eo ae ee em ee oie 
543(13.80) .600 (15.24) 
PILI LJ LI OU I oo i 
set! _ 010 (0.25) 3 
015 (0.38) 200 (5.07) 


.018 (0.46) 100 (2.54) 
TYP. TYP 


PSiMs UN ~ 
ELECTRONICS 


KM23V16100A 


PRELIMINARY 
CMOS MASK ROM 


16M-Bit (2M x8) CMOS MASK ROM 


FEATURES 


¢ 2,097,152 <8 bit organization 

¢ Fast access time : 200ns(max.) 

¢ Supply voltage : single+3V or +3.3V 

« Current consumption 
Operating : 25 mA(max.) at Voc=3.0V + 0.3 

30 mA(max.) at Voo=3.3V+ 0.3 

Standby : 504 A(max.) 

¢ Fully static operation 

¢ All inputs and outputs TTL compatible 

¢ Three state outputs 

¢ Polarity programmable chip enable and output 
enable pin 

¢ Package : 36-pin, 600mil, plastic DIP 

(JEDEC Standard) 


FUNCTIONAL BLOCK DIAGRAM 


A20 
MEMORY CELL 
MATRIX 
(2,097,152 x 8) 


x 
BUFFERS 
AND 
DECODER 


y SENSE AMP 
DATA OUT 

BUFFERS 
AND BUFFERS 


DECODER 


Ao 


CE/CE 
CONTROL 


LOGIC 
OE/OE 


ol? 


ELECTRONICS 


GENERAL DESCRIPTION 


The KM23V16100A is a fully static mask programmable 
ROM organized 2,097,152 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use In program memory of microproces- 
sor, and data memory, character generator. 


The KM23V16100A is packaged in a 36-DIP, provides 


polarity programmable CE and OE buffer as user option 
mode. 


PIN CONFIGURATION 


zB 
s 
< 
ar 
© 
8 
2 


"Pintame [Pin Function 


*User Selectable Polarity 


340 


PRELIMINARY 
KM23V16100A CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any | Voltage on Any Pin RelativetoVss si Relative to | Voltage on Any Pin RelativetoVss si | 0.310445 | 3to + 4.5 


Temperature Under Bias -10 to + 85 —— 
Storage Temperature -55 to + 150 a ae 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70) 


| Supply Voltage Voltage 3. | 3.0/3.3 | 3 
[a oe a CT Sa Se 
DC CHARACTERISTICS 


remo _[ Geena eto | 

Sty Curent (CMOS) | ing | OF atone | 

a 
om 


_Output Leakage Current pee Vout=0 to Voc 
Input High Voltage, Allinputs | yy | Vootos |v 
Input Low Voltage, Al Inputs pi Be pe 


Output High Voltage Level IoH=-4002A 
Output Low Voltage Level 


lop=2.1mMA 


CAPACITANCE (1,=25c, f=1.0MHz) 


Output Capacitance 
Input Capacitance a 


" Note; Capacitance is periodically sampled and not 100% tested. 
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ELECTRONICS 


PRELIMINARY 
KM23V16100A CMOS MASK ROM 


MODE SELECTION 


Xx Standby High-Z Standby 
i“ High-Z 
HIL 


AC CHARACTERISTICS 
TEST CONDITIONS (T,=0 to + 70, Voc=3V+0.3/Vec=3.3V £0.3, unless otherwise noted.) 


Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fall Times 10ns 
Input and Output Timing Levels 1.5V 


Output Loads 


1 TTL Gate and C,=100pF 
READ CYCLE (V.¢=3.0V + 0.3) 
Parameter 


Read Cycle Time 


Output or Chip Disable to Output High-Z 
Output Hold from Address Change 


KM23V16100A- 


30 

| 250 | 300 
110 
Output or Chip Disable to Output High-Z 50 
Output Hold from Address Change 


ELECTRONICS 


PRELIMINARY 
KM23V16100A CMOS MASK ROM 


TIMING DIAGRAM 


READ ,., 
trc 
CE: ACTIVE LOW tAcE toF 
- eo 
CE: ACTIVE HIGH , 
OE: ACTIVE LOW OE 
= | 


OE: ACTIVE HIGH 


Q 


ELECTRONICS 


| PRELIMINARY 
KM23V'16100 CMOS MASK ROM 


PACKAGE DIMENSIONS 


36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V16100A) Unit: Inches (millimeters) 
1.800(45.72) \ 
a | oe" 
543(13.80) 600 (18.24 


=e 


PSL ILI LILI LIL 
.050 (1.27) | 010 (0.25) 


.015 (0.38) .200 (5.07) 


.018 (0.46) 100 (2.54) | 13 (3.33) 
TYP TYP . TYP 
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ELECTRONICS 


KM23C16101A 


CMOS MASK ROM 


16M-Bit (2M x 8) CMOS MASK ROM 


FEATURES 


2,097,152 x 8 bit organization 

Fast access time: 120ns (max.) 

Supply voltage: single + 5V 

Current consumption 

Operating: 60mA (max.) 

Fully static operation 

All inputs and outputs TTL compatible 

Three state outputs 

Polarity programmable chip enable and output 

enable pin 

Package: 36-pin, 600 mil, plastic DIP 
(JEDEC standard) 


FUNCTIONAL BLOCK DIAGRAM 


A20 
X MEMORY CELL 
BUFFERS MATRIX 
AND (2,097,152 x 8) 


DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 


AND 
DECODER 
Ao 
eo CONTROL 
OE/OE 


LOGIC 


GENERAL DESCRIPTION 


The KM23C16101A is a fully static mask program- 
mable ROM organized 2,097,152 x 8 bit. It is fabricated 
using silicon-gate CMOS process technology. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 

The KM23C16101A is packaged in a 36-DIP, provides 
polarity programmable OE buffer as user option mode. 


PIN CONFIGURATION 


Voc 

OE,/OE,/N.C 
N.C. 
OE,/OE, 
A19 


x 
= 
NO 
wo 
'?) 
a, 
fo») 
soahe 
° 
ah, 
> 


Pin Function 


Ao-A20 
Qo-Q7 
OE/OE* 


Address Inputs 


Data Outputs 
Output Enable 
Power (+ 5V) 


es -4 


Ground 


No Connection 


* User Selectable Polarity 


f ELECTRONICS 


345 


KM23C16101A | CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss -—0.3 to +7.0 


Temperature Under Bias —10 to +85 


Storage Temperature ~—55 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta =0 to 70°C) 


OE=Vi, f =6.7MHz 
all output open j 


Operating Current 


Input Leakage Current Vin=0 to Vec uA | 
Output Leakage Current Vout =0 to Vec pA 
Input High Voltage, All Inputs — V 
Input Low Voltage, All Inputs — V | 
Output High Voltage Level lon = — 400nA V 
Output Low Voltage Level lo. =2.1MA Vv 


CAPACITANCE 7, =25°C, f=1.0MHz) 


Output Capacitance Vour = OV 
Input Capacitance fee 4 Vin =O0V — 12 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


ELECTRONICS 


KM23C16101A CMOS MASK ROM 


AC CHARACTERISTICS 7, =0°C to + 70°C, Veco =5V + 10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 
10ns 
0.8V and 2.0V 


1TTLGate andC,=100pF 


Input Rise and Fall Times 


Input and Output Timing Levels. 


Output Loads 


READ CYCLE 


KM23C16101A-12 | KM23C16101A-15 | KM23C16101A-20 


_ Sa 
Read Cycle Time 

tan 

tor 


| 
output Dsebie OuputtiohZ | tor 


_ 
Co 
mee 
<a 


TIMING DIAGRAM 


READ , 


OE: ACTIVE LOW toe 


taa 
oe r [lt a 
OE: ACTIVE HIGH > 
~ Aa 
XXX) XK? 


toF 
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ELECTRONICS 


KM23C1 6101A : CMOS MASK ROM 


PACKAGE DIMENSIONS 


36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16101A) Unit: Inches (millimeters) 
1.800(45.72) | \ 
TODO ono on vee 


600 (15.24) 


PU LU LU Go LU Lg GU a Ld LoL Lo ws 
050 (1.27) 010 (0.25) } 


.015 (0.38) .200 (5.07) 


543(13.80) 


.018 (0.46) .100 (2.54) .13 (3.33) 
TYP TYP TYP 
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: ELECTRONICS 


KM23V16101A 


PRELIMINARY 
CMOS MASK ROM 


16M-Bit (2M x8) CMOS MASK ROM 


FEATURES 


« 2,097,152 <8 bit organization 
« Fast access time : 200ns(max.) 
¢ Supply voltage : single+3V or +3.3V 
¢ Current consumption 
Operating : 25 mA(max.) at Vec=3.0V + 0.3 
30 mA(max.) at Voo=3.3V + 0.3 
* Fully static operation 
¢ All inputs and outputs TTL compatible 
* Three state outputs 
* Polarity programmable chip enable and output 
enable pin 
¢ Package : 36-pin, 600mil, plastic DIP 
(JEDEC Standard) 


FUNCTIONAL BLOCK DIAGRAM 


A20 


X MEMORY CELL 


BUFFERS MATRIX 
AND (2,097,152 x 8) 
_ DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 
AND 
DECODER 


Ao 


CE/CE 
CONTROL 


LOGIC 
OE/OE 


GENERAL DESCRIPTION 


The KM23V16101A is a fully static mask programmable 
ROM organized 2,097,152 x 8 bit. It is fabricated using 
silicon-gate CMOS process technology. 


This device operates with a 3V or 3.3V single power 
supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V16101A is packaged in a 36-DIP, provides 
polarity programmable OE buffer as user option mode. 


PIN CONFIGURATION 


OE,/OE,/N.C 
N.C. 
OE,/OE, 

Aig 


A 
< 
awh. 
© 
cox, 
° 
anh, 
> 


[Pateme | Pnneton 


*User Selectable Polarity 
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PRELIMINARY 
KM23V16101A CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss -0.3 to + 4.5 SS ae 
Temperature Under Bias -10 to + 85 omg 


Storage Temperature -55 to + 150 


T stg 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CON DITIONS (Voltage reference to Vss, Ta=0 to 707) 


Supply Voltage sid Voltage ee ae 3.0/3.3 
Supply Voltage oe “hel nan Same ee 


DC CHARACTERISTICS 


perating Curren 


Input Leakage Current 


Qupu slag Curen | dy Var Veg tO 
Input High Votage, Al Inputs a ee 22 | Voor | OV 


Input Low Voltage, All Inputs 


V 

V 
Output High Vottage Level | Von | lon~4000+A 
a 


Output Low Voltage Level Io. =2.1mA 


Input Capacitance Vin=OV 


Note; Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 
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ELECTRONICS 


PRELIMINARY 
KM23V16101A CMOS MASK ROM 


AC CHARACTERISTICS 
TEST CONDITIONS (T,=0% to+ 70C, Voc=3V+0.3/Vec=3.3V +0.3, unless otherwise noted.) 


Item Value 
A ee Ae Pe, 
Input Pulse Levels | 0.45 to 2.4V 
Input Rise and Fall Times 10ns 
Input and Output Timing Levels 1.5V 
Output Loads i TTL Gate and C, =i00pF 


READ CYCLE (V,,¢=3.0V + 0.3) 


KM23V16101A-25 KM23V16101A-30 KM23V16101A-35 


Parameter 


Min | Max | Min | Max | Min | Max 
Read Cycle Time Hef ae ae 


Address Access Time a“ | | 260 | | 30 
Output Enable Access Time Sf ete 
Output Disable to Output High-Z | | 50 | 

Output Hold from Address Change ae 


READ CYCLE (V¢¢=3.3V+0.3) 


KM23V16101A-20 | KM23V16101A-25 | KM23V16101A-30 
Read Cycle Time a 


Address Access Time 


Output Enable Access Time 


Output Disable to Output High-Z tor 


Output Hold from Address Change ton 


TIMING DIAGRAM 
READ 


ADD 


OE: ACT'VE LOW 


toe taa tor 
vm nn a 4 


OE: ACTIVE HIGH 


~ a 
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ee | PRELIMINARY 
V1G101A 7 CMOS MASK ROM 


PACKAGE DIMENSIONS 
36 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V16101A). Unit: Inches (millimeters) 


1.800(45.72) 


Ip 543(13.80) 600 (15.24) 
aoe | mf 


PILI LILI LILI LILI LILI LI 
.050 (1.27) | | . 010 (0.25) 


015 (0.38) .200 (5.07) 


: 


.018 (0.46) .100 (2.54) | | 
TYP TYP TYP 
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KM23C16000(G) 


CMOS MASK ROM 


16M-Bit (2M x 8/1M xX 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
2,097,152 x 8 (byte mode) 
1,048,576 x 16 (word mode) 
Fast access time: 150ns (max.) 
e Supply voltage: single +5V 
Current consumption 
Operating: 50mA (max.) 
Standby : 50uA (max.) 
Fully static operation 
All inputs and outputs TTL compatible 
Three state outputs 
Polarity programmable chip enable and 
output enable pin . 
e Package: 42-pin, 600 mil, plastic DIP 
(JEDEC standard) 
44-pin, 600 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


Aig . MEMORY CELL 
MATRIX 
Pao (1,048,576 x 16) / 
DECODER (2,097,152 x 8) 


y SENSE AMP 
BUFFERS DATA OUT 
AND BUFFERS 


Ao 
A-1 


DECODER 


CONTROL 
LOGIC 


[Pin Name | PinFunction 
Address Inputs 


Qo-Q14 Data Outputs 
Qis/A-1 Output 15 (Word mode)/ 
ue LSB Address (Byte mode) 


Word/Byte Selection 
CE/CE* Chip Enable 
OE/OE* 


Output Enable 


Power (+5) 


No Connection 


Q)/Qs Q7/Q45 


CE/CE 
OE/OE 
BHE 


* User Selectable Polarity 


GENERAL DESCRIPTION 


The KM23C16000 is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organization either as 2,097,152X8 
bit (byte mode) or as 1,048,576 X16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table). 


This device operates with a 5V single power supply, and 
all inputs and outputs are TTL compatible. Because of 
its asynchronous operation, it requires no external clock 
assuring extremely easy operation. 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C16000 is packaged in a 42-DIP, and the 
KM23C16000G in a 44-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


Vss 


A 
= 
N 
o 
?) 
vec 
2 
° 
° 
=) 


DJO009LOEZAN 
= 


Persona 
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KM23C16000(G) | CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Temperature Under Bias 


Storage Temperature 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=O to 70°C) 


ptm | srmtcr | in| te |e] 
Supply Voltage Ves | 0 | 0 0 
DC CHARACTERISTICS 


= rere [fm 


Standby Current (TTL) CE=Vin, all output open 


3 
> 


> 


a 
[standby Current (OMO8) | laws | CE=Veo all output open | — 
TS 

TVon=0to Ves «dt 
Sd 
24 

na 


lon = — 400nA 


lo. =2.1mMA 


CAPACITANCE (t,=25°c, f=1.0MHz) 


= [ETS 


Test Conditions 


Output Capacitance Court Vout=O0V 
Input Capacitance Cin Vin=OV 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


cere | one | one | awat | mode | tata | Power 
Supt | Operating | Gris Do 


H/L 
H/L . Qo-Q 7: Dout 
Input Operating Qg-Q14: High-Z Active , 
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KM23C16000(G) CMOS MASK ROM 


AC CHARCTERISTICS 


(Ta=O° to +70°C, Vcc=5V+ 10%, unless otherwise noted.) 


TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 

Input Rise and Fall Times 1Ons 

Input and Output timing Levels __0.8V and 2.0V 

Output Loads 1 TTL Gate and C. = 100pF 


READ CYCLE 


- KM23¢16000(6)-15 | “15 | KM23C16000(G)-20 -KMz3616000(6)-25 | 25 
ee ™ ae Sr 


Address Access Time 


Output Enable Access Time 

Output or Chip Disable to 

Output High-Z 
Output Hold from Address Change 


TIMING DIAGRAM 
READ 


ADD 


A-1(*1) 


CE: ACTIVE LOW tace 


CE: ACTIVE HIGH 
OE: ACTIVE LOW ois = 
= — 


OE: ACTIVE HIGH 


So C0) CN 0) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vi\-) 
(*2) Word Mode only. (BHE=Vin) 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 8Ons) is required. 


PSAMSUN Gg . 
ELECTRONICS 


KM23C16000(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16000) 


Unit: Inches (mm) 


2.064 (52.43) O15 ° 


600(15.24) 


.010 (0.25) a a 


o) 

o 

Oo 

= 

ND 

= 
iE 
fi 
Ey 
a 
El 
u 
a 


.200 (5.07) 
MAX 


.130(3.30) 


/ | MIN 
.018 (0.46) 100(2.54) 015 (0.38) 
TYP TYP MIN 


44 LEAD SMALL OUTLINE PACKAGE (KM23C16000G) 


0.50 (12.60) 


io 72) 


_ | 0.016 ( 0.40) _ —_ 0.050 (1.27) 0.000(0.00) 0.122 (3.10) MAX 
MIN 


" ELECTRONICS 


356 


KM23C 16000A(G) CMOS MASK ROM 


16M-Bit (2M xX 8/1M xX 16) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
e Switchable organization The KM23C16000A is a fully static mask programmable 
2,097,152 x 8 (byte mode) ROM fabricated using silicon gate CMOS process 
1,048,576 x 16 (word mode) technology, and is organization either as 2,097,152x8 
e Fast access time: 120ns (max.) bit (byte mode) or as 1,048,576 X16 bit (word mode) 
e Supply voltage: single +5V depending on BHE voltage level. (See mode selection 
e Current consumption table). 
Operating : 60 mA(max.) 
Standby : 50uA (max.) This device operates with a 5V single power supply, and 
e Fully static operation all inputs and outputs are TTL compatible. Because of 
e All inputs and outputs TTL compatible its asynchronous operation, it requires no external clock 
e Three state outputs assuring extremely easy operation. 
* Polarity programmable chip enable and It is suitable for use in program memory of micro- 


output enable pin 
¢ Package: 42-pin, 600 mil, plastic DIP 
(JEDEC standard) The KM23C16000A is packaged in a 42-DIP, and the 
44-pin, 600 mil, plastic SOP KM23C16000AG in a 44-SOP, provides polarity program- 
mable CE and OE buffer as user option mode. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


processor, and data memory, character generator. 


Aig . MEMORY CELL N.C. 
MATRIX 
CaN (1,048,576 x 16) / Ato 
DECODER (2,097,152 x 8) As 
Ag 
A1o 
M DATA OUT A 
BUFFERS "1 
A AND BUFFERS - 
DECODER 12 
A-1 Ai3 
x x 
= = Ai 
b= o Ais 
© oO 
= = ~ Ai6 
CE/CE 2 3 
ee =} =) BHE 
OE/OE 
> a Vss 
ane Qy5/A-1 
Q7 
Qi4 
Qe 
Qo-Q14 Data Outputs Qi3 
OK Output 15 (Word mode)/ Qs 
So LSB Address (Byte mode) Qi2 
Q4 
Voc 
Power (+5V) 
Ground 
* User Selectable Polarity 
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KM23C16000A(G) oe CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss 


Temperature Under Bias 


Storage Temperature 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


ee 
Supply Voltage 5.5 
Supply Voltage Vss | 0 iY 0 0 
DC CHARACTERISTICS 


Operating Current age P= | @ | im 


standby Curent (CMOS) | ews | CE=Vex al output open | — | 80 
input ueekage Curent [ly | Wes0t0Ver | 


3 
> 


ETE |S 


> 


a) 
ee ee 
a 


Output High Voltage Level lon = — 400nA ae 
Output Low Voltage Level lo. =2.1MA —— 


CAPACITANCE (1,=25°C, f=1.0MHz) 


Output Capacitance Cout VoutT=0V 
Input Capacitance Cin Vin=O0V 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 
Oe ee ae 


X 
L/H X Operating Active 
en Output Operating Qo-Qis: Dout 
H 


/L : . 
ee | Ba 
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KM23C16000A(G) CMOS MASK ROM 


AC CHARCTERISTICS 


(Ta=O° to +70°C, Voc=5V+ 10%, unless otherwise noted.) 


TEST CONDITIONS 


Input Pulse Levels a __0.6V to 2.4V. 

Input Rise and Fall Times Me ete 19Ons 

Input and Output timing Levels 0.8V and 2.0V 

Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


Parameter 


Read Cycle Time 


Chip Enable Access Time 


Address Access Time 


Output Enable Access Time 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


TIMING DIAGRAM 
READ 


ADD 
A-1(*1) 


CE: ACTIVE LOW tace 


fal 
x a 2 
CE: ACTIVE HIGH 
OE: ACTIVE LOW oF 3 
xa a 2 


OE: ACTIVE HIGH 


Dour WVWVV VV) 
re 00) CEE ht), 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vj) 
(*2) Word Mode only. (BHE=Vin) 
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KM23C16000A(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16000A) 


Unit: Inches (mm) 


2.064 (52.43) anaes 


ne 


.600(15.24) 


.010 (0.25) ae 2 


=) 

194] 

Oo 

oer 

ny 

3 

| & 
® 
z 
ial 
e 
ai 
i 
El 


.200 (5.07) 
MAX 


.130(3.30) 
MIN 


.100(2.54) .015 (0.38) 
TYP TYP MIN 


7 0.008(0.20) _ 


- Tees (0.80) 


0.50 (12.60) 


Loar 72) 


wale = 0.016 (0.40) —_ 0.050 (1.27) 0.000(0.00) 0.122 (3.10) MAX 
MIN 
ELECTRONICS | 


KM23C16005A(G) 


CMOS MASK ROM 


16M-Bit (2M x 8/1M x 16) CMOS MASK ROM 


FEATURES 


e Switchable organization 
2,097,152 x 8 (byte mode) 
1,048,576 x 16 (word mode) 

e Fast access time 
Random access: 120ns (max.) 
Page access: 50ns (max.) 

e Supply voltage: single +5V 

e Current consumption 

Operating: 100mA (max.) 

Standby: 50uA (max.) 

Fully static operation 

Ail inputs and outputs TTL compatible 

Three state outputs 


enable pin 

Package: 42-pin, 600 mil, plastic DIP 
(JEDEC standard) 
44-pin, 600 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


Aig 


MEMORY CELL 
MATRIX 


(1,048,576 x 16/ 
2,097,152 x 8) 


X 
BUFFERS 


AND 
DECODER 


SENSE AMP 


Y 


Polarity programmable chip enable and output 


GENERAL DESCRIPTION 


The KM23C16005A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 2,097,152 x 8 bit 
(byte mode) or as 1,048,576 x16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table) 

This device is includes PAGE read mode function, 
page read mode allows two or four to eight words of 
data to be read fast in the same page, CE and A3-A19 
should not be changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 
The KM23C16005A is packaged in a 42-DIP and the 
KM23C16005AG in a 44-SOP, provides polarity 
programmable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


Aig N.C. fe) € N.C. 
Ag Ais Aig 
Ag Ai7 Ag 


BUFFERS DATA OUT 
x AND BUFFERS A1o A; As 
Aet DECODER As ie 40] es 
Ai2 As 6 | Ait 
Ais As Aye 
Qo/Qs Q7/Qi5 Ai4 A3 8 | Ay3 
CE/CE z Ais A2| 9 | z Ara 
OE/OE pice N Are Ay S Ais 
BHE © BHE Ao © 34] M16 
3 Vss_  CE/CE 3 BHE 
Pin Name Pin Function 3 Qis/A-1 Vs $ Vss 
AoAz Page Address Inputs Q;  —- OF/OE & Qis/A-1 
Q Qo {15 30] Q 
AzxAig Address Inputs - alt eos 
Qs Qs Qu 
QrQi4 Data Outputs ae Q, Ox 
QlA-1 Output 15 (Word mode) Qs Qe Qi3 
1 
LSB Address (Byte mode) Qi. Q. Qs 
BHE Word/Byte Selection Qu Qio Qip 
CE/CE* Chip Enable Vo Qs Qu 
ae Q11 122 Voc 
OE/OE* Output Enable 
Voc Power (+ 5V) 
Vss ~ Ground 
N.C. No Connection 
* User Selectable Polarity 
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ELECTRONICS 


KM23C16005A(G) CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss —0.3 to +7.0 


Tstg 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


DC CHARACTERISTICS | 


CE=OE=Vi, f=6.7MHz 400 or 


Operating Current loc all output open 


3 
> 


r Standby Curent (Tl) | ik 
| Standby Current (CMOS) |_Issz__ | CE=Voo, all output open | 
input Leakage Current | ty | Vw=0t0Veco | «dt 
F Output Leakage Current | ho | Von=0t0Veo S| 
Input High Voltage, All Inputs hh ee | Weeeos | 


= |S IE 


Output High Voltage Level lon = — 400nA a ae 
Output Low Voltage Level lo. =2.1MA aa a 


CAPACITANCE 1. =25°c, f= 1.0MHz) 
Output Capacitance 
Input Capacitance 


Cour Vour = OV 
Cin Vin=OV 
Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


oe | ee | ee) ee | ee ee 
UH x Standby High-Z Standby 
H/L H/L 7 Qo-Qz: Dour 


ELECTRONICS 


KM23C16005A(G) CMOS MASK ROM 


AC CHARACTERISTICS (T2=0°C to + 70°C, Vcc =5V+10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 


Input Rise and Fall Times 10ns 


Input and Output Timing Levels 0.8V and 2.0V 
Output Loads 1 TTL Gate and C, = 100pF 


READ CYCLE 


Output or Chip Disable to t 
Output High-Z oe 


Output Hold from Address Change 


* Page Address: Ao, Ai, Az 
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ELECTRONICS 


KM23C16005A(G) CMOS MASK ROM 


TIMING DIAGRAM 


READ 
ADD 
A-1(*1) a . 


CE: ACTIVE LOW tACE 


3 pes 
oe i 2 
CE: ACTIVE HIGH | 
OE: ACTIVE LOW 5 - 
co ee 2 


OE: ACTIVE HIGH 


Dour WANNA VAVAVAVAVAYS all 
Se 0 CED (000) 


?) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vj_) 
(*2) Word Mode only. (BHE=Vin) 


PAGE READ 


ADD 
A3-A19 


ADD 
Ao, Ai, A2 


a RR 


\ Ln 
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| ELECTRONICS. 


KM23C16005A(G) CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C16005A) 


Unit: Inches (mm) 


2.064 (52.43) 


O~ 15° 


ae 
600 (15.24) 


543 (13.79) 


PIL ILICLILICILILILILIC ILI _ 
.050 (1.27) | | 010 (0.25) | 
.130(3.30) 
MIN 
018 (0.46) will 100 ae 54) 015 (0.38) 
TYP MIN 


44 LEAD SMALL OUTLINE PACKAGE (KM23C16005AG) 
“ff 008 (0.20) 
a rr eh dt etter ie (0.80) 


.200 (5.07) 
MAX 


1.122 (28.50) 


2 S 
nD = 
= g 
oO Oo 
PHU HHH EEE UU UU 
BO EU EE Ee ESSN aC 1 Me 
Lam 


on 2 — ee 2 oe 0 oe 2 oe 2 2 9 2 > 9 2 2 


—_ o 0.016 (0.40) _ _ 0.050 (1.27) 0.000(0.00) 

MIN 

PSIMSUN Gg - 
ELECTRONICS 


0.122 (3.10) MAX 


KM23V16000A(G) 


PRELIMINARY 
CMOS MASK ROM 


16M-Bit (2M x8/1M x 16) CMOS MASK ROM 


FEATURES 


¢ Switchable organization 
2,097,152 « 8(byte mode) 
1,048,578 x 16(word mode) 
¢ Fast access time : 200ns(max.) 
¢ Supply voltage : single+3V or +3.3V 
¢ Current consumption 
Operating : 25 mA(max.) at Voc=3.0V+ 0.3 
30 mA(max.) at Veo=3.3V + 0.3 
Standby : 50” A(max.) 
¢ Fully static operation 
¢ All inputs and outputs TTL compatible 
* Three state outputs 


¢ Polarity programmable chip enable and output 


enable pin 
¢ Package : 42-pin, 600mil, plastic DIP 
(JEDEC Standard) 
44-pin, 600mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM 


GENERAL DESCRIPTION 


The KM23V16000A is a fully static mask programmable 
ROM fabricated using silicon gate CMOS process tech- 
nology and is a organized either as 2,097,152 x 8 bit 
(byte mode)or as 1,048,576 x 16 bit(word mode) 
depending on BHE voltage level.(See mode selection 
table). 


This device operates with a 3V or 3.3V single power 
Supply, and all inputs and outputs are TTL compatible. 
Because of its asynchronous operation, it requires no 
external clock assuring extremely easy operation. 


It is suitable for use in program memory of microproces- 
sor, and data memory, character generator. 


The KM23V16000A is packaged in a 42-DIP, and the 
KM23V16000AG in a 44-SOP, provides polarity pro- 
grammable CE and OE buffer as user option mode. 


PIN CONFIGURATION 


Ais MEMORY CELL Ais N.C. 
MATRIX n 
ag (1,048,576 x 16) / : Ar 
DECODER (2,097,152 x 8) Ag As 
Aio Ag 
Ant A10 
y SENSE AMP ‘| : 
ERS DATA OUT 12 "1 
i me BUFFERS ren P 
P DECODER ie 
A-1 Aira Ai3 
° e e S Ais 5 Aya 
NO A NO 
Qo/Qg Q7/Q15 bo ap S Ais 
dicta? = BHE = Ai6 
CE/CE 
i] V i] 
OE/OE CONTROL =) = S ne 
LOGIC > Qis/A-1 = Vss 
BHE Q; Qi5/A-1 
Qi4 Q; 
Qs Qi4 
Ag-Aig Address Inputs Qis Qe 
Qi2 Qs 
Qy5/A-1 Output 15(Word mode)/ - - 
: LSB Address(Byte mode) . 2 
cc Q 
| BHE | Word/Byte Selection °. 
cc 
CE/CE* Chip Enable 
OE/OE* Output Enable 
Voc Power(38V or 3.3V) 
Vss Ground 
*User Selectable Polarity 
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ELECTRONICS 


PRELIMINARY 
KM23V16000A(G) CMOS MASK ROM 


MODE SELECTION 


Operating 


Qo-Q7 : Dout 
Qs-Qy4; High-Z 


AC CHARACTERISTICS 
TEST CONDITIONS (7,=0¢ to+ 70€, Vec=3V+ 0.3/Vec=3.3V £0.3, unless otherwise noted.) 


Input Pulse Levels 0.45 to 2.4V 
Input Rise and Fall Times 10ns 
Input and Output Timing Levels 1.5V 


Output Loads 1 TTL Gate and C, =100pF 


READ CYCLE (V¢c=3.0V £0.3) 


Parameter 


‘one: KM23V16000A(G)-25 | KM23V16000A(G)-30 | KM23V16000A(G)-35 


win | Max | Min | Moe | Min | Mx 
| ReadCycleTime | tee | 280 || 800 
Chip Enable Access Time al 
se 
tor Eee 
ol 

ee 


Output or Chip Disable to Output High-Z - 
Output Hold from Address Change 


| 960 | 
| 300 | 
300 | 
130 | 
eT al 
| | 0 


KM23V16000A(G)-20 | KM23V16000A(G)-25 | _KM23V16000A(G)-30 


Parameter Symbol Min | 
Read Cycle Time 


Chip Enable Access Time tace 


Lo! 
Address Access Time taa 

Output Enable Access Time tog — 
Output or Chip Disable to Output High-Z | tor | 
|_OutputHold from Address Change | ton | 0 


Max | Min 
| 250 | 
| 200 | 
200 | 
Leo 
AO 
ae 
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ELECTRONICS 


PRELIMINARY 
KM23V16000A(G) = === CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


ae ee es 


_ Voltage on Any Pin Relative to Vss | 0.30445 | 3to + 4.5 
Temperature Under Bias -10 to + 85 a 
Storage Temperature _ sBto+150 | CO 


* Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vgg,*Ta=0 to 70) 


| Supply Voltage Voltage 3. | 3.03.3 | 3 
5a Sane a a ea Se 
DC CHARACTERISTICS 


gery OV+0. 3) CE=OE= Vit ery OMHz 
Operating Current 
| Ioc(Voc=3.3V+0.8) | all output oper ee 


aoe [get 
a 
emai ————S«dt aw 
ieee te 


CAPACITANCE (1,=25c, f=1.0MHz) 


Output Capacitance ak es a wa 12.0 
input Capacitance on ae eee Te 


Note; Capacitance is periodically sampled and not 100% tested. 


< < if |— 
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ELECTRONICS 


PRELIMINARY 
KM23V16000A(G) CMOS MASK ROM 


TIMING DIAGRAM 
READ 


ADD 
Ao™Ai9 
A-1(*1) 


GE: ACTIVE LOW ie 


x a 2 
CE. ACTIVE HIGH 
t 
OE: ACTIVE LOW OF 
= a a a 


OE: ACTIVE HIGH 


Dour WWWVV IIA) 
Sa A, CaS A) 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=V)-) 
(*2) Word Mode only. (BHE=Vjx) 
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ELECTRONICS 


| | PRELIMINARY 
KM23V16000A(G) | CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23V16000A) 


Unit: Inches (mm) 


2.064 (52.43) 


O15 ° 


.600 (15.24) 


a 
a = 
| 543 (13.79) | 


.010 re 5 


.015 (0.38) 


.018 (0.46) .100(2.54) 
TYP TYP MIN 


44 LEAD SMALL OUTLINE PACKAGE (KM23V16000AG) 


0.008(0.20) 
1.122(28.50) | 


=i 


0.031(0.80) 


0.50 (12.60) 


tw 72) 


_~ | 0.016((0.40) _ - 0.050 (1.27) 0.000(0.00) 0.122 (3.10) MAX 
. MIN 


PS AMSUNg 


ELECTRONICS 


370 


KM23C32000 


CMOS MASK ROM 


32M-Bit (2M x 16) CMOS MASK ROM 


FEATURES 


2,097,152 x 16 bit organization 

Fast access time: 150ns (max.) 

Supply voltage: single +5V 

Current consumption 

Operating: 60mA (max.) 

Standby: 50.A (max.) 

¢ Fully static operation 

¢ All inputs and outputs TTL compatible 

Three state outputs 

e¢ Polarity programmable chip enable and output 
enable pin 

¢ Package: 42-pin, 600 mil, plastic DIP 

(JEDEC standard) 


FUNCTIONAL BLOCK DIAGRAM 


A20 MEMORY CELL 
MATRIX 


(2,097,152 x 16) 


x 
BUFFERS 
AND 
DECODER 


y SENSE AMP 
BUFFERS DATA OUT 
A AND BUFFERS 
: DECODER 
CE/CE 
ae CONTROL 
OE/OE racic 
Pin Name Pin Function 
| en nc ac EEE TEESE dIIR Alienate tn nn EEE RRO tenga 
Ao-A20 Address Inputs 
QrQis Data Outputs 
CE/CE* Chip Enable 
OE/OE* Output Enable 
Voc Power (+ 5V) | 
Vs Ground 


* User Selectable Polarity 


GENERAL DESCRIPTION 


The KM23C32000 is a fully static mask programmable 
ROM organized 2,097,152 x 16 bit. It is fabricated using 
silicon gate CMOS process technolgy. 


This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 


It is Suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C32000 is packaged in a 42-DIP, provides 
polarity programmable CE and OE buffer as user option 
mode. 


PIN CONFIGURATION 


2 
S 
3} 
: 
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KM23C32000 CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss . 
Temperature Under Bias Thias 
Storage Temperature Tstg 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 

tom | samo | min |e eat 
Supply Voltage ts Ves 4.5 50 55 | Vv 
Supply Voltage Vss 0 0 0 V 

DC CHARACTERISTICS 

rea Sambt[ Twins [mm [oe | tnt 
| ; | | CE=OE=Vi, f =6.7MHz . 


Standby Current (TT L) CE =Vin, all output open 
Standby Current (CMOS) | Ieee | CE=Vec, all output open 


Input Leakage Current Poy Vin=0 to Vec 
Output Leakage Current | ho | Vout =0 to Vec 


eae 
ae 
we fda eo | 
input Low Voltage, Allinputs | ws | —~S=~C~<CS~sCT 0] 
rae 
a 


lon = — 400nA 
Output Low Voltage Level lor. =2.1MA 


CAPACITANCE 1, =25°C, f=1.0MHz 


) 


Output Capacitance | Cor | Vow=OV | | 120 
Input Capacitance Se ee ae ae 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Xx Standby High-Z Standby 
Dor | tive 


Operating Active 


ELECTRONICS 


Dour 
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KM23C32000 CMOS MASK ROM 


AC CHARCTERISTICS 


(Ta=0° to +70°C, Vcc=5V+ 10%, unless otherwise noted.) 


TEST CONDITIONS 


_Input Pulse Levels 
Input Rise and Fall Times | 


10ns 
0.8V and 2.0V 
1 TTL Gate and C, = 


Input and Output timing Levels _ 


100pF | 


a 


Seoees 
p50 | | a0 | | 0 |e 


fm] | of | to | ts | 
Output or Chip Disable to Ee t= 
Output High-Z 

oe PO ee 


TIMING DIAGRAM 
READ 


ADD 


CE: ACTIVE LOW tace 


CE: ACTIVE HIGH 
t 
OE: ACTIVE LOW 
= ae 


OE: ACTIVE HIGH ad 


Dout v\ 
(Ss CO 1S) OR 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns)is required. 
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ELECTRONICS 


KM23C32000 CMOS MASK ROM 


_ PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C32000) 


Unit: Inches (mm) 


Ov15° 


2.064 (52.43) 
600 (15.24) 
TYP 


Ceo = 
.543 (13.79) 
i 9 a | | | oo am tg 


.010 (0.25) / 


.200 (5.07) 
MAX 
.130(3.30) 

MIN 


015 (0.38) 
MIN 


| ELECTRONICS 


KM23C32000G CMOS MASK ROM 


32M-Bit (4M x 8/2M x 16) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
e Switchable organization The KM23C32000G is a fully static mask program- 
4,194,304 x 8 (byte mode) mable ROM fabricated using silicon gate CMOS process 
2,097,152 x 16 (word mode) technology, and is organization either as 4,194,304 x 8 
e Fast access time: 150ns (max.) bit (byte mode) or as 2,097,152 x 16 bit (word mode) 
e Supply voltage: single +5V depending on BHE voltage level. (See mode selection 
e Current consumption table). 
Operating: 60mA (max.) 
Standby: 504A (max.) This device operates with a 5V single power supply, 
e Fully static operation and all inputs and outputs are TTL compatible. Because 
e All inputs and outputs TTL compatible of its asynchronous operation, it requires no external 
e Three state outputs clock assuring extremely easy operation. 
e Polarity programmable chip enable and output 


It is suitable for use in program memory of micro- 
processor, and data memory, character generator. 


The KM23C32000G in a 44-SOP, provides polarity 
programmable CE and OE buffer as user option mode. 


enable pin 
e Package: 44-pin, 600 mil, plastic SOP 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


Azo MEMORY CELL 
MATRIX 
(2,097,152 x 16) 


(4,194,304 x 8) 


xX 
BUFFERS 
AND 
DECODER 


Y SENSE AMP 
BUFFERS DATA OUT Ay 
A AND BUFFERS A 
: DECODER 12 


Qo/Qs Q7/Q15 


CONTROL 
LOGIC 


A 
= 
ND 
x) 
Oo 
oo 
iS 
S 
=) 
=) 
G) 


Address Inputs 


Data Outputs 


Output 15 (Word mode)/ 
LSB Address (Byte mode) 


Word/Byte Selection 
Chip Enable 
Output Enable 
Power (+5V) 
_Vss Ground 


* User Selectable Polarity 


SAMS UN 


ELECTRONICS 


Q15/A-1 


BHE 
CE/CE* 
OE/OE* 


Voc 
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KM23C32000G CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS | 


eee 


Voltage on Any Pin Relative to Vss 


nt tN A A 


Temperature Under Bias 
Storage Temperature =55 to +150 _ 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMEN DED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 

a ee 
Supply Voltage Voc 4.5 | 5.0 
Supply Voltage Vss 0 0 

DC CHARACTERISTICS 


Parmeter | Srmbot | Test Conatons | win | Max 
Operating Current CE=OE=Vu, f=6.7MHz 


all output open 
Standby Cunent (TT) | ter _| 
Standby Current (CMOS) | ls 


Input High Voltage, All Inputs 
input Low Voltage, All Inputs 


Output High Voltage Level 


Output Low Voltage Level © 


CAPACITANCE 1, =25°C, f=1.0MHz) 
Symbol Test Conditions Min Max unit | 
Cour Vout = OV = : pF 
Cw Vin = OV cme . 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 
/H 


7 Sany [tage | Sey 
<x peng [Hg 
oa 


Qo-Qis: Dout 


Output Capacitance 


Input Capacitance 


H/L 


aed 
ELECTRONICS 


KM23C32000G CMOS MASK ROM 


AC CHARCTERISTICS 


(Ta=0° to +70°C, Vcc=5V+ 10%, unless otherwise noted.) 


TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 
Input Rise and Fall Times 10ns 
; 0.8V and 2.0V 

Output Loads 1 TTL Gate and CL=100pF 

READ CYCLE 
KM23C32000G-15 | KM23C32000G-20 | KM23C32000G-25 
Parameter Symbol fe ey Pr ee | Unit 
Min Max Min Max Min Max 

Read Cycle Time = trc 150 200 if 250 | ns 

Chip Enable Access Time | tace 150 200 250 ns 

Address Access Time i taa 150 | 200 | 250 ns 

Output Enable Access Time toe 70 90 110 | __ns 

Output or Chip Disable to f 

Output High-Z tor 30 40 50 ns 

Output Hold from Address Change ton 0 ) 0 ns 
TIMING DIAGRAM 
READ 

ADD 
A-1(* 1) 
tac 
CE: ACTIVE LOW tace ey 


Cae 
a a © 
CE: ACTIVE HIGH 
OE: ACTIVE LOW ba L 
= a a a 


OE: ACTIVE HIGH = 


Dout 
a (si) CED i 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vi-) 
(*2) Word Mode only. (BHE=Vixn) 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address 
input (Min. 80ns) is required. 


naan 


ELECTRONICS 


3/7 


KM23C32000G CMOS MASK ROM 


44 LEAD SMALL OUTLINE PACKAGE (KM23C32000G) Unit: Inches (mm) 


7 ro 


Le. (0.80) 


0.50 (12.60) 


ie 72) 


Pe 
WHER 


= - 0.016 (0.40) _ -_ 0.050 (1.27) 0.000(0.00) 0.122 (3.10) MAX 
MIN 
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ELECTRONICS 


KM23C32005 CMOS MASK ROM 


32M-Bit (2M x 16) CMOS MASK ROM 


FEATURES GENERAL DESCRIPTION 
e 2,097,152 x 16 bit organization The KM23C32005 is a fully static mask programmable 
e Fast access time ROM organized 2,097,152 x 16 bit. It is fabricated using 
Random access: 150ns (max.) silicon gate CMOS process technology. 
Page access: 70ns (max.) This device is includes PAGE read mode function, 
e Supply voltage: single +5V page read mode allows two or four to eight words of 
e Current consumption data to be read fast in the same page, CE and A3-Azo 
Operating: 100mA (max.) should not be changed. 
Standby: 50.A (max.) This device operates with a 5V single power supply, 
e Fully static operation and all inputs and outputs are TTL compatible. Because 
e All inputs and outputs TTL compatible of its asynchronous operation, it requires no external 
e Three state outputs clock assuring extremely easy operation. 
e Polarity programmable chip enable and output It is suitable for use in program memory of micro- 
enable pin processor, and data memory, character generator. 
e Package: 42-pin, 600 mil, plastic DIP The KM23C32005 is packaged in a 42-DIP, provides 
(JEDEC standard) poiarity programmable CE and OE buffer as user option 
mode. 
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 


A20 MEMORY CELL 


MATRIX 
(2,097,152 x 16) 


X 
BUFFERS 
AND 
DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 


AND 
Ao DECODER 


CE/CE 


CONTROL 
LOGIC 


x 

= 

ine) 

oe 

(@) 

Oo 

OE/OE = 
(an) 

on 


Page Address Inputs 


Address Inputs 


Data Outputs 


CE/CE* Chip Enable 
OE/OE* Output Enable 
Power (+ 5V) 


Ground 


* User Selectable Polarity 
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ELECTRONICS 


RM NOS MASK ROM 


aoe acta enon 


Voltage ¢ on n Any Pin Relative to Ves 
Temperature Undér Bias 


Storage Temperature | Ts | 88 to + 180 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceédeéd. Functional Operation 
should be restricted to the conditions as detailed in the operational séctions of this data sheet. Exposure to ab- 
Solute maximum rating conditions for extended periods may affect device reliability. 


— DED OPERATING CONDITIONS (Voltage reference to Vss; Ta=0 te to be a | 


Supply Voltage 


_Supply Voltage 


: CE= ~OE= Vit, f= 6.7MHz 
all output open 


low = ~ 400nA 
lo. =2.1mA a era 


Input Capacitance an. 


Note: Capacitance is periodically sanipled ¢ and not 100% tested. 


MODE SELECTION © 


a Standby Highs Z _Standby 


ELECTRONICS 


.-KM23C32005 CMOS MASK ROM 


AC CHARACTERISTICS (1, =0°Cc to +70°C, Voc =5V + 10%, unless otherwise noted.) 
TEST CONDITIONS 


es ek ee 


Input Pulse Levels 0.6V to 2.4V 
10ns 

0.8V and 2.0V 7 
1 TTL Gate and C, = 100pF 


Input Rise and Fall Times 


Input and Output Timing Levels 


Output Loads 


READ CYCLE 


Output or Chip Disable to 
Output High-Z 


Output Hold from Address Change 


* Page Address: Ao, Ai, Ae 


ea ~ 
"ELECTRONICS | 


KM23C32005 | CMOS MASK RO 


TIMING DIAGRAM 
READ 


ADD . 


CE: ACTIVE LOW tACE 


fal 
vt a 2 
CE: ACTIVE HIGH 
OE: ACTIVE LOW Oe | i 
om a 2 


OE: ACTIVE HIGH 


2) 


e) 


i) Ca i 


PAGE READ 


ADD 
A3-A20 


ADD 
Ao, Ai, A2 


taaA —— tpa 


OIA OY V/¥ Oy VX 
sn ANN IED i, CLED 6" LED), CD05 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address input 
(Min. 80ns) is required. 
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KM23C32005. CMOS MASK ROM 


PACKAGE DIMENSIONS 
42 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C32005) 
Unit: Inches (mm) 


O~ 15° 


2.064 (52.43) 


.600 (15.24) 
TYP 


SOI Ie Lf 
050 (1.27) | | 010 (0.25) 


200 (5.07) 
MAX 
.130(3.30) 

MIN 


| 100 (2.54) .015 (0.38) 
TYP MIN 


Ta 


383 


. ELECTRONICS 


CMOS MASK ROM 


32M-Bit (4M x 8/2M x 16) CMOS MASK ROM 


FEATURES 


¢ Switchable organization 

4,194,304 x 8 (byte mode) 

2,097,152 x 16 (word mode) 

Fast access time 

Random access: 150ns (max.) 

Page access: 70ns (max.) 

e Supply voitage: single + 5V 

Current consumption 

Operating: 100mA (max.) 

Standby : 50 A(max.) 

Fully static operation 

All inputs and outputs TTL compatible 
Three state outputs 

Polarity programmable chip enable and output 
enable pin 

e Package: 44-pin, 600 mil, plastic SOP 


eo © @ @ 


FUNCTIONAL BLOCK DIAGRAM 


A20 


MEMORY CELL 
MATRIX 

(2,097,152 x 16)/ 
(4,194,304 x 8) 


X 
BUFFERS 


AND 
DECODER 


SENSE AMP 
DATA OUT 
BUFFERS 


Y 
BUFFERS 
AND 
DECODER 


Q)/Qs Q7/Qis 


CONTROL 
LOGIC 


Pin Function 
Page Address Inputs 


AxA20 Address Inputs 
QerQi4 Data Outputs | 
aah Output 15 (Word modey 
: LSB Address (Byte mode) 
BHE Word/Byte Selection 
CE/CE* Chip Enable 


OE/OE* Output Enable 


Power (+5V) 


Ground 


* User Selectable Polarity 


SAMS Ue 
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GENERAL DESCRIPTION 


The KM23C32005G is a fully static mask program- 
mable ROM fabricated using silicon gate CMOS process 
technology, and is organized either as 4,194,304 x 8 bit 
(byte mode) or as 2,097,152x16 bit (word mode) 
depending on BHE voltage level. (See mode selection 
table). 

This device is includes PAGE read mode function, 
page read mode allows two or four to eight words of 
data to be read fast in the same page, CE and A3-Az0 
should not be changed. 

This device operates with a 5V single power supply, 
and all inputs and outputs are TTL compatible. Because 
of its asynchronous operation, it requires no external 
clock assuring extremely easy operation. 

It is Suitable for use in program memory of micro- 
processor, and data memory, character generator. 

The KM23C32005G in a 44-SOP, provides polarity 
programmable CE and OE buffer as user option mode. 


PIN CONFIGURATION 
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KM23C32005G CMOS MASK ROM 


ABSOLUTE MAXIMUM RATINGS 


Voltage on Any Pin Relative to Vss —0.3 to +7.0 


Temperature Under Bias —10 to +85 


Storage Temperature —55 to +150 


* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional Operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab- 
solute maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C) 


Supply Voltage 


Supply Voltage 


renee | Yoon [nae 
= fare [— [= | 


Standby Current (TTL) CE=Vu, all output open 


a 
"Standby Curent (CMOS) | ewe <a 
Finput Leakage Curent [ly a 
output Leakage Curent | ho | Var=0t0 Veo «dS 
ia a 
a ere 

— 


a 


Output Capacitance Vout = OV 


Input Capacitance . Vin = OV 


Note: Capacitance is periodically sampled and not 100% tested. 


MODE SELECTION 


Active 


Qo-Qi5:Dourt 


Qo-Q7: Dour 
Qs-Q43: H igh-Z 


Operating 


Operating Active 
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ELECTRONICS 


'KM23C32005G ' CMOS MASK ROM 


AC CHARACTERISTICS 1, =0°C to +70°C, Voc =5V + 10%, unless otherwise noted.) 
TEST CONDITIONS 


Input Pulse Levels 0.6V to 2.4V 


Input Rise and Fall Times 10ns 
Input and Output Timing Levels 0.8V and 2.0V 


Output Loads 


READ CYCLE 

nn ome Min [ox | tin [Max | win | Moe 
Oe 
ChipEnableAccessTime | te | | 18 || ato || (0 
Ares Accessing | tw | OO) 
Page AdsressAccessTine | tm | | 7 | | 0 | | (mo 
Output High-Z 
[Ouiputtots tom Adsress Change | tw | 0 | | 0 | | 0 


* Page Address: Ao, Ai, Aso 
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KM23C32005G CMOS MASK ROM 


TIMING DIAGRAM 
READ 


CE: ACTIVELOW tACE eee 


ce a a 
CE: ACTIVE HIGH 
OE: ACTIVE LOW CE 

os TT 
OE: ACTIVE HIGH 


(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=Vj,) 
(*2) Word Mode only. (BHE=Vjn) 


PAGE READ 
ADD 
A3-A20 
ADD 
Ao, A1, A2 
taa 

K/\/ SV 

a ON 


* After power up, in order to prevent wrong operation of special application, dummy cycle of CE or any address 
input (Min. 80ns) is required. 
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KM23C32005G CMOS MASK ROM 


PACKAGE DIMENSIONS 


44 LEAD SMALL OUTLINE PACKAGE (KM23C32005G) Unit: Inches (mm) 


1.122 (28.50) 


7 i (0.20 


i 0.031 (0.80) 


0.631 (16.04) 


0.500 (12.60) 


Le 0.068 (1.72) 


on 20 — 2 — BD me BE oe oe BD ne BD ow ED oe EE me oe BD oe oe ee 2 oe 2 = 0 om = 


0.000(0. 0.122 (3.10 
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SALES OFFICES and MANUFACTURER 
REPRESENTATIVES 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 


Northwest 
3655 North First Street 
San Jose, CA 95134 
Tel: (408) 954-7000 
Fax: (408) 954-7883 


Southwest 


16253 Laguna Canyon Road 


Suite 100 

Irvine, CA 92718 
Tel: (714) 753-7530 
Fax: (714) 753-7544 


North Central 
300 Park Boulevard 
Suite 210 
Itasca, IL 60143-2636 
Tel: (708) 775-1050 
Fax: (708) 775-1058 


South Central 
15851 Dallas Parkway 
Suite 840 


Dallas, TX 75248-3307 


Tel: (214) 770-7970 
Fax: (214) 770-7971 


North East 
20 Mall Road 
Suite 410 
Burlington, MA 01803 
Tel: (617) 273-4888 
Fax: (617) 273-9363 


Southeast 
802 Greenvalley Road 
Suite 204 
Greensboro, NC 27408 
Tel: (919) 370-1600 
Fax: (919) 370-1633 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ALABAMA 


SOUTH ATLANTIC COMPONENT SALES 


1100 Jordon Lane 
Suite D 
Huntsville, AL 35816 


TEL: (205) 533-4229 
FAX: (205) 533-5008 


SOUTHERN COMPONENT SALES 


307 Clinton Avenue E, #413 
Huntsville, AL 35801 


ARIZONA 
O'DONNELL ASSOCIATES 
2432 W. Peoria Ave. #1026 
Phoenix, AZ 85029 


CALIFORNIA 
BESTRONICS 
9683 Tierra Grande Street, #102 
San Diego, CA 92126 
1l-SQUARED 
3350 Scott Blvd. 
Building 10 
Santa Clara, CA 95054 
WESTAR REP COMPANY 
15265 Alton Parkway, #400 
Irvine, CA 92718 
WESTAR REP COMPANY 
26500 Agoura Rd., #204 
Calabasas, CA 91302 


CANADA 
INTELATECH, INC. 
218 Third Avenue NE 
Calgary, Alberta, CanadaT2E 0H2 
INTELATECH, INC. 
1115 Crestlawn Drive, #1 
Mississauga, Ontario L4W1A7I 
INTELATECH, INC. 
29 Charlevoix 


TEL: (205) 533-6500 
FAX: (205) 533-6578 


TEL: (602) 944-9542 
FAX: (602) 861-2615 


TEL: (619) 693-1111 
FAX: (619) 693-1963 


TEL: (408) 988-3400 
FAX: (408) 988-2079 
TEL: (714) 453-7900 
FAX: (714) 453-7930 


TEL: (818) 880-0594 
FAX: (818) 880-5013 


TEL: (403) 230-3190 
FAX: (403) 230-3183 


TEL: (416) 629-0082 
FAX: (416) 629-1795 


TEL: (514) 630-6041 
FAX: (514) 630-5612 


Kirkland, Quebec, Canada H9J 2S4 


INTELATECH, INC. 
275 Michael Copeland Drive 


Canata, Ontario, Canada K2M 2G2 


COLORADO 
FRONT RANGE MARKETING 
3100 Arapahoe Road, #404 
Boulder, CO 80303 


TEL.:(613) 762-8014 
FAX:(416) 629-1795 


TEL: (303) 443-4780 
FAX: (303) 447-0371 


ELECTRONICS 


FLORIDA 
B/B TECH SALES TEL: (305) 477-0341 
3900 N.W. 79th Avenue, #636 FAX: (305) 477-0343 
Miami, FL 33166 


DYNE-A-MARK CORP. 

101 Sunnytown Road, #110 
Casselberry, FL 32707 
DYNE-A-MARK CORP. 

742 Penguin Avenue NE 
Palm Bay, FL 32905 
DYNE-A-MARK CORP. 

1001 NW 62nd Street, #300N 
Fort Lauderdale, FL 33309 


TEL: (407) 835-2822 
FAX: (407) 834-4524 


TEL: (407) 724-7470 
FAX: (407) 984-2718 


TEL: (305) 771-6508 
FAX: (305) 772-0114 


DYNE-A-MARK CORP. TEL: (813) 345-9411 
7884 Tent Avenue S FAX: (813) 345-3731 
St. Petersburg, FL 33707 

GEORGIA 


SOUTH ATLANTIC COMPONENT SALES 
3300 Holcomb Bridge Road, #210 TEL: (404) 447-6154 
Norcross, GA 30092 FAX: (404) 447-6714 


ILLINOIS 
DAVIX INTERNATIONAL LTD. 
1655 N. Arlington Heights Rd. 
Suite 302 East 
Arlington Heights, 1L 60004 


INDIANA 
GEN II MARKETING, INC. 
3003 E. 96th Street, #102 
Indianapolis, IN 46240 


TEL: (708) 259-5300 
FAX: (708) 259-5428 


TEL: (317) 848-3083 
FAX: (317) 848-1264 


GEN II MARKETING, INC 
1415 Magnavox Way, #130 
Ft. Wayne, IN 46804 


IOWA 
ASSOCIATED ELECTRONIC MARKETING, INC. 
4001 Shady Oak TEL: (319) 377-1129 
Marion, IA 52302 FAX: (319) 377-1539 


TEL: (219) 436-4485 
FAX: (219) 436-1977 


KANSAS 
ASSOCIATED ELECTRONIC MARKETING, INC. 
8843 Long St. TEL: (913) 888-0022 
Lenexa, KS 66215 FAX: (913) 888-4848 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued) 


KENTUCKY 
GEN I] MARKETING, INC. 
4012 Dupont Circle, #414 
Louisville, KY 40207 


MASSACHUSETTS 
NEW TECH SOLUTIONS, INC. 
111 South Bedford Street, #102 
Burlington, MA 01803 


MICHIGAN 
MICROTECH SALES 
9357 General Drive, #116 
Plymouth, MI 48170 


MINNESOTA 
_GP SALES, INC. 
7600 Parklawn, #315 
Edina, MN 55435 


MISSOURI 


TEL: (502) 894-9903 
FAX: (502) 893-2435 


TEL: (617) 229-8888 
FAX: (617) 229-1614 


TEL: (313) 459-0200 
FAX: (313) 459-0232 


TEL: (612)831-2362 
FAX: (612) 831-2619 


ASSOCIATED ELECTRONIC MARKETING, INC. 
11520 St. Charles Rock Rd., #131 TEL: (314) 298-9900 


Bridgeton, MO 63044 


NEW MEXICO 
O'DONNELL ASSOCIATES 
3200 Carlisle Blvd. NE, #119 
Albuquerque, NM 87110 


NEW YORK 
NEPTUNE ELEC. 
255 Executive Dr., #211 
Plainview, NY 11803 
T-SQUARED 
6170 Wynmoor Drive 
Cicero, NY 13039 
T-SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 
T-SQUARED 
1790 Pennsylvania Avenue 
Apalachin, NY 13732 


NORTH CAROLINA 


FAX: (314) 298-8660 


TEL: (505) 889-4522 
FAX: (505) 889-4598 


TEL: (516) 349-1600 
FAX: (516) 349-1343 


TEL: (315) 669-1559 
FAX: (315) 669-1705 


TEL: (716) 924-9101 
FAX: (716) 924-4946 


TEL: (607) 625-3983 
FAX: (607) 625-5294 


SOUTH ATLANTIC COMPONENT SALES 


1401 Seneca Drive 
Charlotte, NC 28209 


TEL: (704) 525-0510 
FAX: (704) 525-0510 


SOUTH ATLANTIC COMPONENT SALES 


4904 Waters Edge Drive 
Suite 268 
Raleigh, NC 27606 


OHIO 
J.N. BAILEY & ASSOCIATES 
129 W. Main Street 
New Lebanon,OH 45345 
J.N. BAILEY & ASSOC.IATES 
2978 Findley Avenue 
Columbus,OH 43202 
J.N. BAILEY & ASSOCIATES 
1667 Devonshire Drive 
Brunswick,OH 44212 


OREGON 
ATMI 
4900 SW Griffith Drive, #105 
Beaverton, OR 97005 


TEL: (919) 859-9970 


_ FAX: (919) 859-9974 


TEL: (513) 687-1325 
FAX: (513) 687-2930 


TEL: (614) 262-7274 
FAX: (614) 262-0384 


TEL: (216) 273-3798 
FAX: (216) 225-1461 


TEL: (503) 643-8307 


FAX: (503) 643-4364 


ELECTRONICS 


PENNSYLVANIA 
CMS SALES & MARKETING 
527 Plymouth Road, #420 
Plymouth Meeting, PA 19462 


PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz #2 
Bajos, San German 
Puerto Rico 00753 


TEXAS 
O‘DONNELL ASSOCIATES 
5959 Gateway West, #558 
El Paso, TX 79925 
VIELOCK ASSOCIATES 
555 Republic Drive, #105 
Plano, TX 75074 
VIELOCK ASSOCIATES 
9430 Research Bivd. 
Echelon BLDG. 2, Suite 330 
Austin, TX 78759 
VIELOCK ASSOCIATES 
10700 Richmond Avenue, #108 
Houston, TX 77042 


UTAH 


TEL: (215) 834-6840 
FAX: (215) 834-6848 


TEL: (809) 892-4260 
FAX: (809) 892-3366 


TEL:(915) 778-2581/82 
FAX:(915) 778-6429 


TEL: (214) 881-1940 
FAX: (214) 423-8556 


TEL: (512) 345-8498 
FAX: (512) 346-4037 


TEL: (713) 974-3287 
FAX: (713) 974-3289 


FRONT RANGE MARKETING, INC. 


488 East 6400 South, #280 
Murray, UT 84107 


WASHINGTON 
ATMI 
8521 154th Ave., NE 
Redmond, WA 98052 


WISCONSIN 
DAVIX INTERNATIONAL LTD. 
N91 W17194 Appleton Avenue 
Menomonee Falls, WI 53051 


TEL: (801) 288-2500 
FAX: (801) 288-2505 


TEL: (206) 869-7636 
FAX: (206) 869-9841 


TEL: (414) 255-1600 
FAX: (414) 255-1863 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 


SAMSUNG SEMICONDUCTOR MUENCHEN OFFICE 
EUROPE GmbH Carl-Zeiss-Ring 9 Viale G. Matteotti, 26 Samsung House 3 
Samsung House Am 8045 Ismaning 1-20095 Cusano Riverbank Way Great Mary’s Road Hinckly, 
Unisyspark 1 Bei Muenchen Milanino West Road Leicestershire LE10 
6231 Sulzbach (Germany) TEL: 0049-89-964838 TEL: 0039-2-66400181 Brentford Middlesex TW8S9RE 1EQ 

TEL: 0049-6196-582-06 FAX: 0049-89-964873 FAX: 0039-2-6192279 TEL: 0044-81-8629300 TEL: 0044-455-891111 
FAX: 0049-6196-750-345 FAX: 0044-81-5680528 FAX: 0044-455-612345 


MILANO OFFICE LONDON BIRMINGHAM OFFICE 


Florence House St. 


PARIS OFFICE STOCKHOLM 
Centre d’Affaires La OFFICE 

Boursidiere RN 186, Bat. Bergkaellavaegen 32 
Bourgogne, BP 202 P.O. Box 319 

92357 Le Plessis-Robinson $-19130 Sollentuna 
TEL: 0033-1-40940700 TEL: 0046-8-6269626 
FAX: 0033-1-40940216 FAX: 0046-8-6268638 


BARCELONA OFFICE BELGIUM OFFICE 

C. Provenza, 5193-1 Rue de Geneve 10, mn 
E-08025 Barcelona B3 B-1140 Brussels 

TEL: 0034-3-4-332856 TEL: 0032-2-2456510 

FAX: 0034-3-4-331944 FAX: 0032-2-2456313 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


EUROPE 


BELGIUM 


INELCO ELECTRONICS COMPONENTS DIVISION 

Oorlogknisenlaan 94 TEL: 0032-2-2442911 

B-1120 Brussels FAX: 0032-2-2164606 
TLX: 046-25820 


GERMANY 


ASTRONIC GmbH 
Gruenwalder Weg 30 
D-8024 Deisenhofen 


TEL: 0049-89-6130303 
FAX: 0049-89-6131668 
TLX: 5216187 


CANNING ELECTRONIC DISTRIBUTION GmbH 
Laatzener Str. 19 TEL: 0049-511-87640 
Postfach 721226 FAX: 0049-551-8764160 
D-3000 Hannover 72 TLX: 923509 


DENMARK 


EXATEC AIS 
Dortheavej 1-3 
DK-2400 Kopenhagen NV 


TEL: 00453-1-191022 
FAX: 00453-1-193120 


TLX: 27253 MSC VERTRIEBS GmbH 


Industrie Str. 16 
Postfach 1380 


TEL: 0049-7249-7580 
FAX: 0049-7249-7993 


FINLAND D-7513 Stutensee 3 TLX: 465230 
GADELIUS TAHINIK OY ICRONETICS GmbH 
P.O. Box 125 TEL: 00358-1482177 eil Der Staedter Str. 45 TEL: 0049-7159-6019 


SF-00241 Helsinki FAX: 00358-1482189 D-7253 Renningen 1 FAX: 0049-7159-5119 
TLX: 724708 

OY FINTRONIC AB 
Helkkilantie 2a 


00210 Helsinki 


TEL: 00358-6926022 
FAX: 00358-5821251 


SILCOM ELECTRONICS VERTRIEBS GmbH 
Hindenburg Str. 284 TEL: 0049-2161-15074 
D-4050 Moenchengladbach FAX: 0049-2161-183313 


MEGACHIP ITALY 
9, avenue du Canada Parc TEL: 0033-1-69290404 
Hightec 6 FAX: 0033-1-69290039 CLAITRON SPA 


Z.A. de Courtaboeuf 
91966 Les Ulis cedex 


SCAIB 

6, Rue le Corbusier 
Silic 424 

F-94583 Rungis, Cedex 


TEL: 0033-1-468681 70 
FAX: 0033-1-45605549 
TLX: 042-206952 


Via Gallarate, 211 
20151 Milano 


TEL: 0039-2-33404205 
FAX: 0039-2-38006789 


FANTON COMPONENTS BOLOGNA S.R.L. 


Via O. Simoni, 5 


l-40011 Anzola dell’ Emilia 


TEL: 0039-51-735015 
FAX: 0039-51-735013 


ELECTRONICS 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS SWITZERLAND 
MALCHUS BV HANDELMIJ . ELBATEX AG 
Fokkerstraat 511-513 TEL: 0031-10-4277777 Hard Str. 72 TEL: 0041-56275500 


Postbus 48 FAX: 0031-10-4154867 
NI-3125 BD Schiedam TLX: 044-21598 


5430 Wettingen Schweiz FAX: 0041-56275511 
TLX: 045-868763 


SPAIN UNITED KINGDOM 


SEMICONDUCTORS S.A. 
Ronda General Mitre 


ITT MULTICOMPONENTS LTD. 
TEL: 0034-3-2172340 


240 Bjs 
E-08006 Barcelona 


SWEDEN 


MIKO KOMPONENTS 


FAX: 0034-3-2176598 
TLX: 052-97787 


346 Edinburgh Avenue 


Slough Berkshire SL1 4TU 


NELTRONIC LIMITED 
John F. Kennedy Road 
Naas Road Dublin 12 


TEL: 0044-753-824212 
FAX: 0044-753-824160 
TLX: 849808 


TEL: 00353-1-503560 
FAX: 00353-1-552789 


Segersbyvaegen 3 TEL: 0046-753-89080 ireland TEX neoeoe 
P.P. Box 2001 - FAX: 0046-753-75340 
$-14502 Norsborg TLX: 054-15023 


394 
ELECTRONICS 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ASIA 


HONG KONG 


AV, CONCEPT LTD. 


ROOM 802-804, Tower A, 8/FI., TEL: 362925 
Hunghom Commercial Centre, FAX: 7643108 


37-39 MA Tau Wai Road, TLX : 52362 ADVCC HX 
Hunghom, Kowloon, 

Hong Kong 

PROTECH COMPONENTS LTD. 

Unit 2,3/F, Wah Shing Centre, TEL : 7930882 

11 Shing Yip Street, FAX: 7930811 

Kwun Tong, Kowloon, 

Hong Kong 


WISEWORLD ELECTRONICS LTD. 


Room 708, Tower A, 7/FI., TEL : 7658923 
Hunghom Commercial Centre, FAX : 3636203 
37-39 Ma Tau Wai Road, Hunghom, 

Kowloon, Hong Kong 


IBDT HK LTD. (CHINA AREA) 


Room 605, Arion Commercial TEL : 815-6000 
Centre, 2-12, Queen's Road, FAX: 815-3725 
West, Hong Kong 


SOLARBRITE ELECTRONICS LTD. 


(CALCULATOR & WATCH) 

Unit 1, 11/F, Tower 1, Harbour TEL : 3633233 
Centre, 1, Hok cheung FAX : 3633900 

St, Hunghom, Kowloon, TLX : 52543 SECL HX 
Hong Kong 

LISENG & CO. 

(4BIT/8BIT ONE CHIP SOFTWARE HOUSE) 

Flat B&C, 6/F, Four Seas TEL : 5431338 
Communication Bank Bldg, FAX: 5442602 


49-51 Bonham Strand 
West, Hong Kong 


SOLARI COMPUTER ENGINEERING LTD. 
(4 BIT/8BIT ONE CHIP SOFTWARE HOUSE) 
Roon 2018-2025, Tower 1, TEL: 418-0988 
Metroplaza, Kwai Fong, FAX: 418-0887 
N.T., Hong Kong 


DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 


Flat No. 3-4,5/F1., TEL: 7862611 
Yuen Shing Ind. Bidg., FAX: 7856213 
1033, Yee Kuk Street, West, TLX : 45876 MYK HX 


Kowloon, Hong Kong 


SYNTHESIS SYSTEMS DESIGN, LTD. 
(ASIC DESIGN HOUSE) 
Unit 4,12/F Chai Wan Ind. City, TEL : 557-1102 


Phase 2, No. 70, Wing Tai Road, FAX: 889-2962 
Chai Wan, Hong Kong 


ELECTRONICS 


TA/WAN 
YOSUN INDUSTRIAL CORP. 
7F, No. 76, Sec. 1, TEL : (02)788-1991 
Cheng Kung Rd. Nan Kang, FAX : (02)788-1996 
Taipei, R.O.C. 
KINREX CORP. 
13F, NO, 59, Sec. 2, TEL : 02-700-4686-9 
Tun Hwa S. Rd, Taipei, FAX: 02-704-2482 
Taiwan, R.O.C. TLX : 20402 KINREX 
SANT SONG CORP. 
15F-2, Na 76, Sec. 2, TEL : (02) 703-1767 
Tun Hwa S. Rd. Taipei, FAX: (02) 704-0645 
Taiwan, R.O.C. 

JAPAN 


TOMEN ELECTRONICS CORP. 


1-1 Uchisaiwa-Cho 2 Chome TEL: (03) 3506-3654 
Chiyoda-Ku Tokyo, 100 Japan FAX : (03) 3506-3497 


RIKE! 
Nichimen Bldg., TEL : (06) 201-2081 
2-2 Nakanojima 2 Chome, FAX: (06) 222-1185 
Kita-Ku, Osaka, 530 Japan 
ISECO 
26-3, Kitamagome 2 Chome, TEL : (03) 3777-3611 
Ota-Ku, Tokyo, 143, Japan FAX: (03) 3777-3614 
ADO 
7F Sasage Bldg., TEL: (03) 3257-2600 
4-6 Sotokanda 2 Chome FAX: (03) 3251-9705 
Chiyoda-Ku Tokyo, 101 Japan 
MARUBUN 
8-1 Nihombashi-Odenma-Cho TEL : (03) 3639-9897 
Chuo-Ku Tokyo, 103 Japan FAX : (03) 3661-7433 
SAMSUNG JAPAN 
No, 3108 Kasumigaseki Bldg., TEL : (03) 3639-9897 
3-2-5 Kasumigaseki Tokyo, FAX: (03) 3661-7433 
100 Japan 

SINGAPORE 


ASTINA ELECTRONIC(S) PTE LTD. 


315, Outram Road, TEL : 65-2232221 
#11-02 Tan Boon Liat Bldg., FAX : 65-2213776 
Singapore, 0315 


BOSTEX ELECTRONICS PTE LTD. 


190 Middle Road #12-01A TEL : 3395713 
Fortune Centre FAX: 3389536 
Singapore, 0718 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


)) OO.,, LID: 


15th Fi. | Sato Thani i Bld, TEL: 662-2367642-5: 


92/4041 North: Sattionn Road! FAX: 662-2368040: 
Bamkok 10500; Thailand 


4, SF ELECTRONICS PTE LTD. 
30 Klang Pudding Road, TEL: 7431813 
#04-04 Waliamt Industrial Bidg.,, FAX: 7471128 
Singapore 1334 


VUTIPONG ELECTRONIC CO., LTD. 
1-53 Pahurat Rd, (Banmot) TEL: 662-2266496-9 
Bankok 10200). Thailamed: FAX: 662-224086T 


ORE: PTE, LTD. 


623, Momied Road, #06-08 TEL: 65:7400677 
Aljunied |mdustriat Complex, FAX: 65-7477019 
Singapore, 1438 


‘ & SINGAPORE PTE, LTD. 
0 peta oa. 40H, TEL: 65-5333143 
Ocean Building, FAX: 65-5343429 
Singapore O104 


ASSO DOIATES Phalike Road, TEL: 4114685 


Daler, Bombay 400 FAX: 4412546 

O14. TLX: 001-4605 POT IN 
TURKEY 

ELEKTRO SAN. VE TIC. KOLL STE. 


Hasanpasa, Ahmet Rasim TEL: 337-2245 
Sok No. 16 Kadikoy Istanbut, FAX: 336-8814 
Turkey TLX: 29569 elits tr 


KOREA 


NAEWAE SEMICONDUCTOR CO., LTD. 
710-16, Daelim-dong, TEL: 717-4065—7 


Youngdeungpo-ku, 702-4407 —9 
Seoul, Korea FAX: 702-3924 


TLX: NELCO K27419 
SAMSUNG LIGHT-ELECTRONICS CO., LTD. 


4th Fl. Room 2-3, TEL: 718-0045 
Electronics Main Bidg., 718-9531 —5 


16-9, Hankangro-3ka, FAX: 718-9536 
Yongsar-ku, Seoul, Korea 


NEWCASTLE SEMICONDUCTOR CO., LTD. 

4th: Fl. Room: 440-411, TEL: 718-8531—4 
Electronics. Main Bidg., FAX: 718-8535 
16-9, Hankangro-3ka, 

Yongsar-ku, Seoul, Korea 


HANKOOK SEMICONDUCTOR & — 
TELECOMMUNICATIONS CO., LTD. 

402 Suite, Sowon Bidg., TEL: 338-2015—8 
354-22, Seokyo-dong, Mapo-ku, FAX: 338-2983 
Seoul, Korea 


SEGYUNG INTERISE CORP. 

Dansan Bidg., 301, 7-44 TEL: (02} 469-7969 
Hwayang-dong, Sungdong-ku, FAX: (02) 469-7966 
Seoul, Korea | 


SEGYUNG ELECTRONICS 
182-2, Jangsa-dong, 
Jongro-ku, Seoul, Korea 


TEL: 273-6781—3 
FAX: (02) 273-6597 
TLX: K24950 SUKSEMT 


SAMTEK 
71, Samsung-dong, Kangnam- TEL: (02) 516-3166—9 
ku, Seoul, Korea FAX: (02) 544-9650 


SUNIN: INDUSTRIES CO., LTD. 


Sunin Bidg., 7Fi., 16-1, TEL: 718-7113—6 


Hankangro-2ka, Yongsan-ku, 702-1257—93 
Seoul, Korea FAX: 715-1031 
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ARIZONA 


ADDED VALUE 

7741 East Gray Road 
Suite 9 

Scottsdale, AZ 85260 


CALIFORNIA 


ADDED VALUE 

1582 Parkway Loop 
Unit G 

Tustin, CA 92680 
ADDED VALUE 

5752 Oberlin Drive 
Suite 105 

San Diego, CA 92121 
ALL AMERICAN 

369 Van Ness Way 
Unit 701 

Torrance, CA 90501 
ALL AMERICAN 
2360 Qume Drive, Suite C 
San Jose, CA 95131 
ALL AMERICAN 
5060 Shoreham Place 
Suite 200 

San Diego, CA 92122 
1.E.C. 

9940 Business Park Drive 
Suite 145 
Sacramento, CA 95827 
ITT Components 

18 Technology Drive 
Irvine, CA 92718 

ITT Components 
1580 Oakland Road 
Suite C102 

San Jose, CA 95131 
JACO 

1541 Parkway Loop 
Suite A 

Tustin, CA 92680 
JACO 

2282 Townsgate Road 
Suite 100 


SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


(602) 951-9788 
FAX: (602) 951-4182 


(714) 259-8258 
FAX: (714) 259-0828 


(619) 558-8890 
FAX: (619) 558-3018 


(800) 831-8300 
(213) 320-0240 
FAX: (213) 320-7207 


(408) 943-1200 
FAX: (408) 943-1393 


(619) 458-5850 
FAX: (619) 458-5866 


(916) 363-6030 
FAX: (916) 362-6926 


(714) 727-4001 
FAX: (714) 727-2109 


(408) 453-1404 
FAX: (408) 453-1407 


(714) 258-9003 
FAX: (714) 258-1909 


(805) 495-9998 
(800) 266-1282 
FAX: (805) 494-3864 


Westlake Village, CA 91361 


JACO 

2880 Zanker Road 
Suite 202 

San Jose, CA 95134 


CANADA 


ACTIVE 
237 Hymus Boulevard 


(408) 432-9290 
FAX: (408) 432-9298 


(514) 694-7710 
FAX: (514) 697-8112 


Point Claire, Quebec H9R 5C7 


ACTIVE 

100 S.E. Marine Drive 
Vancouver, BC V5X 2S3 
ACTIVE 

100 Lombard Street 
Toronto, Ontario M5C 1M3 
ACTIVE 

5651 Ferrier Street 


(604) 324-7500 
FAX: (604) 324-3100 


(416) 367-2911, 
FAX: (416) 367-4706 


(514) 731-7441 
FAX: (514) 731-0129 


Montreal, Quebec H4AP 1N1 


ELECTRONICS 


CANADA (Continued) 


ACTIVE 


3220 5th Avenue, N.E. Bay 2 


Calgary, Alberta T2A 5N1 
ACTIVE 
106 King Edward St., E 


Winnepeg, Manitoba R3H ON8 


ACTIVE 


1350 Matheson Blvd, Unit 2 
Mississauga, Ontario L4W 4Ml 


ACTIVE 
6029 103rd St. 


Edmonton, Alberta T6H 2H3 


ACTIVE 

1990 Bivd. Charest O. 
Ste-Foy, Quebec G1N 4K8 
ACTIVE 

1023 Merivale Road 
Ottawa, Ontario KiZ 6A6 
ACTIVE 

6080 Metropolitan East 
Montreal, Quebec H1S 1A9 


COLORADO 


ADDED VALUE 

4090 Youngfield 
Wheatridge, CO 80033 
1.E.C. 

420 East 58th Avenue 
Denver, CO 80216 
1.E.C. 

5750 North Logan Street 
Denver, CO 80216 
Q.P.S. 

14291 E. 4th Avenue 
Bidg. 7, Unit 208 
Aurora, CO 80011 


FLORIDA 


ALL AMERICAN 
16085 NW 52 Avenue 
Miami, FL 33014-9317 
ALL AMERICAN 
5009 Hiatus Road 
Sunrise, FL 33351 
JACO 

1060 Holland Drive 
Suite 3K 

Boca Raton, FL 33487 
RM ELECTRONICS 
581 East St. Rte. 434 
Longwood, FL 32750 


ILLINOIS 


1.E.C. 

2200 N. Stronington Ave., 
Suite 210 

Hoffman Estates, IL 60195 
QPS 

101 E. Commerce Dr. 
Schaumburg, iL 60173 


(403) 235-5300 
FAX: (403) 248-0750 


(204) 786-3075 
FAX: (204) 783-8133 


(416) 238-8825 
FAX: (416) 238-2817 


(403) 438-5888 
FAX: (403) 434-0812 


(418) 682-5775 
FAX: (418)682-8303 


(613) 728-7900 
FAX: (613) 728-3586 


(514) 256-7538 
FAX: (514) 256-4890 


(303) 422-1701 
FAX: (303) 422-2529 


(303) 292-5537 
FAX: (303) 292-0114 


(303) 292-6121 
FAX: (303) 297-2053 


(303) 343-9260 
FAX: (303) 343-3051 


(305) 621-8282 
FAX: (305) 620-7831 


(800) 327-6237 
FAX: (305) 749-9229 


(407) 241-7043 
FAX: (407) 241-7950 
(407) 767-8005 
FAX: (407) 767-8165 
(708) 843-2040 


FAX: (708) 843-2320 


(708) 884-6620 
FAX: (708) 884-7573 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS (Continued) 


INDIANA 
RM ELECTRONICS 
1329 W. 96th Street 
Suite 10 
Indianapolis, IN 46260 


MARYLAND 
ALL AMERICAN 
14636 Rothgeb Dr. 
Rockville, MD 20850 
JACO 
Rivers Center 
10270 Old Columbia Road 
Columbia, MD 21046 


MASSACHUSETS 
ALL AMERICAN 
107 Audubon Road 
Suite 104 
Wakefield, MA 01880 


JACO 
1053 East Street. 
Tewksbury, MA 01876 


MICHIGAN 
RM ELECTRONICS ~ 
4310 Roger B. Chaffee Drive 
Grand Rapids, MI 49508 


MINNESOTA 
ALL AMERICAN 
11409 Valley View Road 
Eden Prairie, MN 55344 


NEW YORK 
ALL AMERICAN 
711-2 Koehier Ave. 
Ronkonkoma, NY 11779 
CAM/RPC 
2975 Brighton Henrietta Road 
Rochester, NY 14623 
JACO 
145 Oser Avenue 
Hauppauge, NY 11788 


NORTH CAROLINA 
JACO 
5206 Greens Dairy Road 
Raleigh, NC 27604 


OHIO 
CAM/RPC 
749 Miner Road 
Cleveland, OH 44143 
CAM/RPC 
733 H. Lakeview Plaza Rd. 
Worthington, OH 43085 


OREGON 
1.E.C. 
6850 S.W. 105th Ave. 
Suite B . 
Beaverton, Oregon 97005 


SAMS UN 


(317) 580-9999 
FAX: (317) 580-9615 


(301) 251-1205 
FAX: (301) 251-8574 


(301) 995-6620 
FAX: (301) 995-6032 


(617) 246-2300 
FAX: (617) 246-2305 


(508) 640-0010 
FAX: (508) 640-0755 


(616) 531-9300 
FAX: (616) 531-2990 


(612) 944-2151 
FAX: (612) 944-9803 


(516) 981-3935 
FAX: (516) 981-3947 


(716) 427-7535 
FAX: (716) 427-7559 


(516)-273-5500 
FAX: (516) 273-5506 


(919) 876-7767 
FAX: (919) 876-6964 


(216) 461-4700 
FAX: (216) 461-4329 


(614) 888-7777 
FAX: (614) 888-9779 


(503) 641-1690 
FAX: (503) 646-3737 


ELECTRONICS 


PENNSYLVANIA 
CAM/RPC 
620 Alpha Drive 
Pittsburgh, PA 15238 


TEXAS 
ALL AMERICAN 
1819 Firman Drive 
Suite 127 
Richardson, TX 75081 
JACO 
1209 N. Glenville Drive 
Richardson, TX 75081 
JACO 
10707 Corporate Drive 
Stafford, TX 77477 
JACO 
2120-M Braker Lane 
Austin, TX 78758 


UTAH 
ADDED VALUE 
1836 Parkway Bivd. 


West Valley City, UT 84119 


ALL AMERICAN 
4455 South - 700 East 
Suite 301 


Salt Lake City, UT 84107 


1.E.C. 


2117 South 3600 West — 
W. Valley City, UT 84119 


WASHINGTON 
1.E.C. 


1750 124th Avenue, N.E. 


Bellevue, WA 98005 


(412) 782-3770 
FAX: (412) 963-6210 


(214) 231-5300 
FAX: (214) 437-0353 


(214) 234-5565 
FAX: (214) 238-7066 


(713) 240-2255 
FAX: (713) 240-6988 


(512) 835-0220 
FAX: (512) 339-9252 


(801) 975-9500 
FAX: (801) 977-0245 


(801) 261-4210 
FAX: (801) 261-3885 


(801) 977-9750 
FAX: (802) 975-1207 


(206) 455-2727 
FAX: (206) 453-2963 
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ELECTRONICS 


HEAD OFFICE : 


8/11FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.0. BOX 8780 

TELEX : KORSST K27970 

TEL : (SEOUL) 727-7114 
FAX : (SEOUL) 753-0967 


SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION : 


18/20 FL., JOONG-ANG DAILY NEWS BLDG., 
7, SOONWHA-DONG, CHUNG-KU, SEOUL, KOREA 


TEL =: (SEOUL) 751-6114 
FAX  : (SEOUL) 751-6061 


GUMI BRANCH : 


259, GONGDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 
TELEX : SSTGUMI K54371 
TEL =: (0546) 463-2570 

FAX  : (0546) 461-9258 


SAMSUNG SEMICONDUCTOR INC. : 


3725 NORTH FIRST STREET 
SAN JOSE, CA 95134-1708, USA 
TEL =: (408) 954-7000 

FAX  : (408) 954-7873 


SAMSUNG SEMICONDUCTOR 
EUROPE GMBH : 


UNISYS PARK 1, POSTFACH 1061, 
6231 SULZ-BACH/TS 

GERMANY 

TEL : 49-6196-58206 

FAX : 49-6196-582620 


SAMSUNG ELECTRONICS 
JAPAN CO., LTD. : 


8F. SUDACHO VERDE BLDG., 

2-3 KANDA-SUDACHO, CHIYODA-KU, 
TOKYO, 101 JAPAN 

TELEX : 2225206 SECJPN J 

TEL _: (03) 3258-9501 

FAX _: (03) 3258-9695 


©1993 Samsung Electronics 


SAMSUNG ELECTRONICS 
HONGKONG CO., LTD.: 


24FL., ADMIRALTY CENTER, 
TOWR 1, 18 HARCOURT ROAD, 
QUEENSWAY, HONG KONG 
TELEX : 80303 SSTC HX 

TEL =: 862-6900 

FAX : 866-1343 


SAMSUNG ELECTRONICS CO., LTD. 
TAIWAN BRANCH : 


RM 2401, 24F., INT'L TRADE BLDG., 333, 
KEE LUNG RD., SED. 1, 

TAIPE|, TAIWAN 

TEL: (2) 757-7292 

FAX : (2) 757-7311 


SAMSUNG ELECTRONICS 
SINGAPORE PTE LTD.: 


4. SHENTON WAY, #18-01/10 
SHINGWAN HOUSE, SINGAPORE 0106 
TEL  : 535-2808 

FAX : 227-2792 


SAMSUNG ELECTRONICS 
SHANGHAI OFFICE : 


SUITE 561, 

THE AMERICAN INTERNATIONAL CENTRE, 
AT SHANGHAI CENTRE, 

1376 NANJING XI LU SHANGHAI, 

CHINA, POSTCODE 200040 

TEL =: 021-2798415 

FAX : 021-2798416 


Printed in the Republic of Korea 


